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In contributing this paper to tlic Journal of the Asiatic So- 
ciety, it will be first necessary, as an introduction to those un- 
acquainted with these hills, to commence with a brief account of 
the geology already published; this must form the base of ull 
further inquiry extended into portions hitherto mu visited. I can- 
not, therefore, do better than briefly quote from the works of Thomas 
Oldham, Esq , Superintendent of the Geological Survey, and II. 11. 
Medlicott, Esq., Deputy Superintendent in the same Department. 
These able surveyors, by their researches in the neighbourhood of 
Cherra Poonjee, have determined the superposition of the principal 
formations as displayed there, and though many minor sub-divisions 
have, no doubt, yet to be discovered and worked out, the main divisions 
on this longitude will most probably remain as the above geologists 
have laid them down. Mr. Medlicott in his report on the Coal of Assam, 
&c.* commencing at page 34, after mentioning the trap and metamor- 
phic rocks north of* Cherra, gives in detail an ascending series of 
th.e stratified rocks. These ho divides into three great Sections , as 
follows* — 


* Mem. Geol. Surv. of India, vol. IV. p. 387 etc. 
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First and lowest ; the coarse sands and conglomerates, resting on 
the trap and metamorphic rocks. 

Second; the rough tabular sandstone of the Cherra plateau, with 
all the beds between it and No. 1 ; — Cretaceous . 

Third ; the limestone, sand and shale with coal, that rise on the 
west of Cherra, forming what is locally known as the coal-mine hills ; — 
Nnm multi ic 

Of the oldest rocks the trap, as one proceeds northwards, is the most 
conspicuous, and as shown in Mr. Oldham’s geology of the Khasi 
llills is in great force in the bed of the Kalapani, and Bog Puni rivers. 
It is seen for the last time beyond MoMa^g on the road to Mairang, 
and in the bed of the stream from Mofflang near Langiong, on the road 
to Nongspoong. A rough section as observed on a march from the Boga 
Paui, in this latter direction, appears as given in section a, pi. I. The 
unaltered position of the sedimentary sandstones, and grits resting on 
the trap, and the great difference of level and exposed surface of the 
last, with the high dip of associated metamorphic shales and older 
sandstones, show a very decided unconformity and lapse of time 
between the two formations, as well as the prior contortion of the 
metamorphic shales on the first upheaval or depression with the trap. 

The sudden and final termination of the nearly horizontal strati- 
fied rocks, is nowhere better seen, than on the road between Lookla 
and Langiong ; this Avould strike the most unobservant traveller, more 
particularly if ho wore coming from the northward. From the great 
northern scarp to the Lookla valley all is metamorphic rock, gneiss or 
granitic formation ; giving the usual peculiar features to the country of 
humrocky rounded hills, steep falls encumbered with enormous 
weather-worn masses of granitoid rocks, and many a grassy hill 
capped with a dark grey, single or double boss of the same. To the 
geologist the only sections exposed shew an interminable succession 
of coloured soft-bedded gneiss, always dipping at a very high angle, and 
of a regular strike which lias given a like parallelism to the natural 
features of the country, its ridges and drainage ljnos. 

On marching from north to south, and arriving at the village of 
Pumsungut situated on the ridge, that bounds the valley of tj be Urn 
Lookla, the change is most sudden ; one walks off the dark grey 
granite on to a perfect shingle bcacli, and topping the ridge at the 
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same time, the eye looks over a new land of high flat plateaus, show- 
ing at once their regular superposition, and notwithstanding the great 
elevation, their undisturbed state ; even if the lines of bedding that 
show in the steep cliffs of the ra’vines were absent, to strengthen the 
impicssion. To the south-west rises the steep scarped hill of Maosinghi, 
an outlier of another long high plateau to the south ; this is to a certain 
extent evidence of still newer deposits, mostly swept off by the all-power- 
ful forces of denudation. The boundary of the beds first seen at P li ni- 
si! light follows this ridge eastward towards Mofflang, these beds being at 
first very thin, from lying and abutting on the denuded southerly slope 
of the older rooks. The road towards the Bognpaui, descends into the 
valley running towards Langiong, and the whole series is here well 
displayed, the most striking feature being its exceeding coarseness. 
Thick, irregularly bedded conglomerates of metamorphic rocks, are 
very equally associated with the very coarsest grits of quartzitic ma- 
terial. These are seen (Section A, pi. III. resting, first, on the granitoid 
rocks, and then on thin-bedded soft micaceous and pink-tinted schists, 
and iu the bed of the stream below, on the dark green, or blue colour- 
ed trap, the extreme northern limit of a rock of which Mr. Medlicott 
in his report says : — “ I have never seen, not even in Central India, 
such extensive phenomena of trappean intrusion.” 

From the great preponderance of shingle and water-worn stones 
in the beds around the valley of the Karamjoimai, the cliffs that 
were formerly cut away and bounded its sides, are now covered up for 
many yards in extent by a shingly gravelly talus ; the old scarp only 
showing here and there at intervals. The quartzitic nature of 
the materials, as before mentioned, gives these slopes a very light 
colour, and to the country a very peculiar and uncommon appearance, 
the ground being so stony that hardly any grass grows on it. 

The level of the opposite plateau, bounding the right bank of the 
Bogapani, is very nearly the same as that on the south of the deep 
gorge of that river. It is very noticeable, as one proceeds south, that 
the sandstones beepme finer, the bedding more regular, and thicker, 
until at last, the conglomerates are replaced by coarse grits, and the 
mass of the beds by hard and rather line sands, some very white ; even 
beds of a clayey nature are occasionally seen. North of the Boga 
Pani, I noticed no trace of any carbonaceous shales, which I had 
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at first expected to see, the series .appearing so continuous with the 
sandstones of Maobeluikur, where coal is found, and even worked, but 
I think now there is enough evidence to show that a lino can be 
drawn between the lower and coarser beds, and the upper finer ones with 
coal. The manner in which the general denudation has acted, in- 
direct!}' proves this ; the lower, older and therefore harder beds remain, 
withstanding this force, while the higher and softer have disappeared 
fast and over a larger area. Extending through the whole mass of 
the beds, there is a very perceptible tendency to thin away at a very 
low angle towards the base of the main ranges, i. e, southward, and 
at the samo time to thicken, I believe, quite as much in the lower 
series as in the upper. This, with irregular bedding, renders it very 
difficult, without the closest scrutiny, to be certain of the exact portions, 
as the conglomerates resting outlie granite incline to the beds with coal 
at Maobclurkur. The coal itself is very local in its distribution. We 
see at Ohcrra how soon it fines out and almost dies away on the road 
towards Snrarim. 

Tlie conglomerates in the valley near Langiong, bear in their com- 
position a close resemblance to the great thickness of like rocks seen 
below the cretaceous beds above. Nongphriam, in the deep valley, east 
of Oherra Poonjeo; and I think they are, in both these positions, the 
lowest in the series. Should this view he correct, the greatly denuded 
patch of sandstones that form a higher plateau west of lYunsungut, 
together with Mao Shinghi Hill, tfce. are the representatives of the 
higher beds, forming a part of the nummultic series, the coarse grit 
and conglomerate being the very lowest of the cretaceous rocks ; the 
well developed later beds containing fossils only come in with their 
increased thickness further south, but on this latitude they are absent. 

I have not had the leisure or opportunity of examining any of the 
country adjacent to Ohcrra Poonjeo itself. It has been examined by far 
abler and professional geologists; I will therefore, make no further re- 
marks in connection with this area into which I had begun to wander. In 
tlie section through the Bogapani, a scries of schistose, yet sandy rocks is 
Been in close contiguity to the trap, and it occurs successively in two 
valleys. No like formation is to be found among the series of tlje sedi- 
mentary rocks, that have retained their almost normal position ; they 
are quite distinct, and seem to form tlie oldest trace of a much earlier 
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stratified formation, indurated, altered, and much disturbed by tlic trap. 
I think their extension cast, and their counterpart is to be found in the 
quartzite sandstones of Mofflang and Shillong, associated with gneiss, 
and to all appearance merging into this rock, which is in all respects 
similar to that seen towards Nunklow, Kollong, &c. 

Ilaving endeavoured to give the reader an insight into the class of 
rocks and general characters of the country to the edge of the great 
granitoid centre of the Khasi Hills, 1 will, in proceeding to tho 
portion in which my map (see pi. IX.) and sections were made, sketch 
the general topographical features adjacent to tho route. 

On this side of the Khasi Hills, the highest and most conspicuous 
feature is the Maothcriohan ridge, the highest point of which, the 
trigonometrical station, is 6,297 foot above the sea. It is in fact the 
backbone of the range, throwing off its streams into the Brahmaputra 
on tho north, and the vast jheels of Myincnsing on the south. From the 
extreme northern point in section A (pi. III.), proceeding towards this 
central mass, the country is open and bleak, covered with grass, only 
some of the northern faces of the hill being sided and sheltered ravines, 
with a shrubby jungle. The Khasi Pine must have been once abund- 
ant, but has been so indiscriminately felled, that its southern limit is 
much contracted ; it is fast disappearing along this line, and 
calls for Government interference and protection. The jungles are 
of suffiemnt extent near Nowgspoong, to supply the large quantity 
of charcoal, used by the iron smelters there. The whole process of 
extraction of the ore, found in the state of small grains of titanifer- 
ous iron, is fully described in Oldham’s geology of the Khasi Hills ; 
it gives employment to a large number of the inhabitants. The rivers 
Um Laokla and Urn Nongspoong > are large broad streams, and shew 
that they are heavily swollen during the rainy months. Before reach- 
ing the southern foot of the Maotlierichan ridge, a much larger 
river, the Um Kainchi is crossed, flowing through a broad fiat valley, 
generally well cultivated with rice. These broad flat valleys are a 
very characteristic feature of the drainage lines in this portion of 
the hills, and some especially that of Mokasn, give the idea of a 
former, ^akc system, before the sluggish rivers that flow through 
them, cut the present deeper channels. Under the ridge of Mao- 
tliericlian, in the last named valley, the very regular strike aud high 
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dip of the gneiss is very marked, in a white coloured soft band that 
crops out at the very base of the hill, and is continued E. S. E. past 
the village of Laoburtun. 

From all I could see of this formation here, the Mokasa valley, 
lies on a very sharp anticlinal bend of those gneisose rocks, the 
granite appearing to curve over the Maothcrichan ridge. 



The rock near the summit of Maotlieric- 
han is very porpliyritie, containing large 
oblong crystals of felspar. In the valley it 
disappears, and coloured gneiss, soft and 
friable, comes in, to which is very probably 
due the present configuration of the valley. 
To the south near Malmton, the porphyritic 
granite is again seen, with a corresponding 
rise in the hills. The above kind of granite 
is very common about here, forming as a 
rule the lines of the higher ground and ele- 
vated masses ; it is of a very hard nature, 
often pink, and is generally used by the 
people for the monoliths set up beside the 
ashes of their dead. 

On and about the summits of the low 
hills, south of Maotlierichan, that rise some 
150 feet above the present level of the rice 
cultivation, or what was originally the bed 
of a lake, I was surprised to find, scattered 
over the surface, a few well water- worn 
pebbles, mostly of a hard cpiartzitic rock. 
No beds exist anywhere near from which 
such well-rounded pebbles could have been 
washed, and I was quite unable to account 
for their appearance. They were not nume- 
rous, but sufficiently sq to preclude the pos- 
sibility of having been carried there by hu- 
man agency, the nearest spot whence they 
could have been brought was the bed of the 
valley below. No well marked traces of any 
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thing like glacial action are apparent. Equally puzzling in such 
valleys are two or three low mounds, all of transported material, that 
are to he seen at the eastern and upper limits of the Mokasa valley. J 
may ask, can even these hills have been affected by the glacial period 
in the Himalayas ? On this supposition, long and deep snow beds 
extending down the flanks of this ridge, would be quite sufficient 
to account for the above appearance, without tho intervention of 
true icc streams, but cold sufficient, to cover them deeply in snow, 
during the winter is by no means an improbable state for them to 
have passed through ; and we have no reason to suppose, that their 
mean attitude has altered since the time when Himalayan glaciers 
extended down to 5,000 feet below their present limits. Such a 
physical change in a mountain range so close on the north, must have 
wrought a perceptible one on the highest parte of an outlier like the 
Khasi Hills. 

Fifteen miles to the west of Maotherielian tho higher general level 
of the hills, some 4,000 feet, comes to a rather sudden termination; 
and the central main water shed takes a bend to the N. W. Rising 
again, there in another higher portion called Laobcrsat 5,400, and 
Nongkana 3,726 ; overlooking the northern slopes that thence fall 
very rapidly towards the Assam valley. The watershed is thus 
brought very close to the northern face of the hills, almost the whole 
drainage being thrown to the south. The great depression west of 
Nongkana in the main axis of the range extends quite across them, 
the highest part the ridge near Nongkulang rises only 2,000 feet on 
tho south, forming there a kind of natural wall, between the main 
drainage and the plains of India, the Um-Blay cutting through ft 
near Puna Tith. The cause of this sudden fall in the levels of the 
country, I would suggest, is neither due to subsidence of the meta- 
morphic rocks, or to their denudation, but that this portion has 
remained in a more tranquil state, and been less affected by the 
changes of level, on the west and east, particularly in the latter side, 
whore the intrusion* of the trap rocks alone has played so important 
a part iij the present elevation of the whole series. As we shall see, 
this trap rock entirely disappears on this more western longitude, and 
in the sections (see pi. III.), I propose to explain, the stratified rqpks are 
seen but little disturbed ; whereas with the proportionate rise in the 
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hills, on either side is to he seen an equal bending and displacement of 
the strata at their base. 

Nongstoin, the residence of the Seem, or native chief of that name, 
is situated near the edge of the general fall, towards the west and 
south. A road leads out into the we, stern part of the Nongstoin state, 
via Nongsingriang. Crossing the Kerkonshiongba river, 400 feet 
immediately below, its bed is seen cut through the metamorphic 
rocks ; thence ascending to the plateau on the other side, the village of 
Nongrompoi is readied. This part loses fast the open bare features of 
the Khasi Hills, large timber trees come in, with densely wooded 
ravines, principally bamboo, until with the descent to the Umiaui river 
and the village of the same name, this jungle growth becomes so dense, 
that nothing can he seen of the country on cither side of the path. 
The scenery in the above valley is very lovely near the river, fine 
trees on every side overhang the still winding reaches of the 
Umiam. To the traveller it is both striking and novel scenery. It 
was only in the beds of streams that the rock in situ could be 
seen ; this still continued to he of azoic ago. Turning S W. up, 
over and down low ridges covered with the same monotonous jungle 
of bamboo, grasses, and shrubs, Maomarin was reached, and a short 
distance to the west is Nongkiiba built on a clearing at the south side 
of a hill, called Lanidekar in the map (properly Lumdellor, Khasi) 
conspicuous even at Nongshingring from its sharply cut, though low 
scarp. On this hill is the site of one of the principal trigonometrical 
stations of the Khasi Hills Survey, and this led to my obtaining an 
insight into the formation. Nongkuba stands on a hard hornbleudic 
gneiss, slightly piulc in places, with a certain amount of bedding, the 
dip being very high to the north ; it was of very compact grain and 
different to the same class of rocks hitherto seen in the East. 

On leaving the base of Lanidekar Hill, at the very commencement 
of the ascent, is met a dark blue grey, and coarsish grit, having 
scattered water-worn pebbles of quartzitic rock in it. At the next 
portion of the ascent and the main one to .the summit, these 
pebbles are not seen, but the same coloured grit, very con- 
spicuous from its extreme neutral grey colour, occurs as a thick bed 
of quije 14 feet. This is succeeded by beds of a lighter colour, 
but still coarse texture. Higher again it changes to a bed of 
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extremely coarse subangular quartzitic grit, set in a white sandy 
matrix. The whole thickness would be up to this point about 150 
feet of horizontal bedding. Here a very fine grained series of beds 
comes in conformably. In this occurs a dark carbonaceous shale from 
two to three feet thick, shewing on fracture indistinct traces of 
carbonized w'ood and vegetable matter ; it was very fine and soft, with 
few mica grains here and there. The colour is of a dark indigo, ap- 
proaching to black in places ; the little carbonized bits of wood still 
showed the fibre. The beds above this I could not see in section, but 
quite 30 feet or more, cap the hill. A great deal of loose stone lies 
about, and also shaly white fine clays and fine sands, more or less 
micaceous. The sands are thin- bedded, white and pink, some beds 
being composed of a finer material of a light blue colour, and 
full of minute bits of blackened vegetable matter. On splitting 
several of the slabs, I disclosed some very perfect impressions of large 
well developed leaves. The greater number of these were evidently 
of grasses, as large as bamboo, and interlaced over and under each 
other. 

The Lumdekorli hill has no great area on the top, it is perfectly 
isolated, and another small hill of the same formation stands to 
the N. W., about 400 yards off. For 40 feet it falls in a cliff, 
and thence in steep latus the rest of the height ; hut owing to 
the dense jungle, it is almost impossible to examine the cliff. The 
Harrow hills rise rather abruptly on the S.W. into long flat-topped hills, 
having no conspicuous eminences, and arc covered with forest ; they so 
vary in height that no particular tree can be selected anywhere on 
their crests, that might serve, when observed from some other station, 
as a point for the detail Surveyor. Deep ravines proceed towards 
the plains, cut through horizontally stratified rocks. On the south 
rise two eminences of the same type as Lumdckorh, and in one and 
the same true line, due N. W. — S. E. It is curious to find theso 
isolated masses, the last remnants of a higher level of the formation, 
still remaining, when all else has been removed. To the east of 
Nongkitya village, a hard hornblcndic gneiss was seen, and the same 
rock extends towards Maomarin. A short distance before reaching 
this place, the path towards the south diverges, passing the site of 
the deserted village of Umlangyem. 
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Eight minutes walk along the ridge S. W. of this brings one upon 
a sheet of the coarse sandstones, resting on and capping the gneiss ; 
not more than three feet of the sandstone remains visible ; it is no 
doubt the same as the lowest beds seen at the base of Lumdekorli. 
Passing over this little outlier the ridge falls, and the me tam orpliic 
rocks arc again traversed all the way to Nonglalay ; the path crosses 
one large stream, and on tins descent into this valley, much milky 
quartz is seen, evidently in thick veins. Close to Nonglalay, rises one of 
the eminences noticed at Lumdekorh. The lowest beds were precisely 
similar to those previou sly noticed. In the scarp, near the top, a few 
very dark beds gave indication of the presence of tlio carbonaceous and 
upper beds, which I have already described. Unfortunately dense jungle 
and want of time, prevented my paying a visit to the summit of the 
liill. From Nonglalay the country is seen to fall gradually towards a 
deep valley on the south. To the south-east again, the second isolated 
mass Katelao was seen, its scarped features are the same as the one we 
were under. This last also threw off spurs towards the deep valley 
of the Um Play. Down towards this our path wended, following a long 
broad spur. About two miles down, I came on a thin capping of coarse 
Bandstone, with sub-angular quartz pebbles, the position being due 
west of Katelao liill. The sandstone was evidently dipping away 
south together with the level surface of the metamorpliic rocks. We 
thence rather move rapidly descended into a deep valley on the right, 
the Tcniang, backed by a high wooded scarp, the stream (lowing through 
beds of coarse sandstones and conglomerates, being nearly horizontally 
bedded. The forest is here very fine, the bamboos of enormous length, 
tlie tallest certainly I have ever seen. Grossing the Tcniang, the path as- 
cends steeply to the top of the plateau, and descends again a considerable 
distance, suddenly opening out of the forest upon the high bank of the 
broad fine river, tlie Um Blay. Sandstone is seen all the way to this. 
On both of the intervening ridges, or rather plateaus, one sandstone bed 
of a very blue colour was conspicuous, the tint generally was precisely 
tlie same as that of the beds noticed at Lumdekorli, but here the series 
had become of very considerable thickness, from 800 to abojit 1000 
feet. 

Tlie way looking up and down the Um Blay, was veiy pretty, as re- 
gards its wooded character. The river was nowhere under 100 yards in • 
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breadth, flowing very sluggishly ; in its bed the sandstones had a south- 
easterly dip of about 5 degrees. A ford was formed about a quarter of a 
mile down, it was water knee-deep, but a very small fall of rain would 
have rendered it quite impassable. At the junction of a tributary from 
the south-west a short distance further down the right bank, the path 
leaves the Tlin 13 lay, and follows the new stream. In the bed I at once 
noticed rolled pieces of coal. Sandstone of the coarse purple kind was 
exposed in thick beds on the ravine side, dipping south with 7 degrees ; 
and further up, the coal occurred in water-worn lumps quite 2 lbs. in 
weight, its fracture was bright. At half a mile the path leaves this ravino 
on its left bank, continuing steeply through a magnificent forest with 
very little undergrowth. As one ascends, the sandstones become finer 
and lighter, and at about 400 feet in a side ravine with water coal 
again was noticed in its bed, showing that it lay high in the series. 
Leaving the path, I struck up the steep ravine, which gave every 
promise of a good section being obtained, and it has well repaid tho 
trouble of the climb, for at 50 feet of vertical height, coal was found. 
It rested on ferruginous coarse sands, and was overlain by a 
coarsisli white quartz-grit, with a few little dark discolorations here 
and there. I am not over-estimating the thickness of this lowest bed 
of coal at six feet, and in places it was more ; the bedding was ir- 
regular. On a like surface of the strata below it I commenced here to 
take in the whole of the measurements with a 10 feet pole, well 
knowing how very wild some estimates have been, especially with 
regard to coal beds ; that at Chcrra Poonjee, for instance, having been 
put down at as much as 17 feet by one officer. The results are given 
in section b, Plate II, shewing thus more clearly tlie succession of 
the beds and coal seams, which, good and bad, gave a total of 20 feet. 
The similarity of tlie upper fine beds was remarkable, as being very 
like those which were seen capping the Lumdekorh Hill. 

Leaving this section and continuing the inarch, we ascended along 
the face of the hill, the coal showing again on the path itself. On 
reaching the compact hard beds of sandstone ( vide Section oil Plato 
III.) tlie ascent ended, and the general level of the country dips away 
with this even slope of its dark brown weathered surface towards the 
south, and in many parts over several acres in extent is entirely bare, 
all earthy matter having been washed off it. A quarter of a mile further 
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the village of Maokerasi, inhabited by a people of the Langam tribe, 
is built on a low knoll, rising above the plateau on the edge of the 
steep scarp that marks the sudden commencement of the gorge we 
had just come up. No streams find their way over this northern cliff, 
and the slope of the strata being south, the water issues from below 
and must have gradually caused the cliff and gorge to eat back far from 
the valley of the Uin Play. 

From Maokerasi towards Nongkulang, is at first seen the tabular 
sandstone, which dips at a low angle from the edge of the northern 
scarp ( see Sec. A, Plato III,) up to the stream that Hows along the 
base of the Nongkulang ridge. This sheet of rock is so hard, that 
denudation appears to have made little or no impress on it, and the 
streams which cross its surface have scarcely cut into it at all, in fact, 
in many instances they flow irregularly and widely over its surface. 
At half a mile further on we crossed the main stream flowing westward, 
full of Malania and Baludomi ; the forest commenced immediately on 
the left bank and, I found, with it we had suddenly ontered upon lime- 
stone rocks full of Nummuliles . This was rather a surprise, as I had 
not expected to find them on the northern face of this ridge.* 

We now began to ascend the Nongkulang liill through a very great 
thickness of the nummulitic limestone scries, certainly 300 feet, if not 
more of it ; this rock ended rather abruptly, and was succeeded by 
sandy ferruginous strata, some of the beds being very nodular, continu- 
ing to the crest of the ridge. Near the highest level of the limestone 
rocks occurred one very marked bed containing Nummuliles (about five 
feet thick) of very largo diameter and perfect form ; the stratum was 
horizontal and curiously weathered by the action of damp and water. 
The upper sandstone series was found to be rich in fossils well pre- 
served ; there must bo several beds of these parted by non-fossiliferous, 
light friable shales, and by less fossiliferous sandy beds. Turrit ell a, 
Nvritina , Cyprea and a Trochus , were common forms, besides a few 
Echini and numerous Bivalves . I made a good collection of these, a 
hazy day intervening when survey work was stopped ; yet owing to 

* I may liero add, for tho information of shell collectors,, that this «pot is a 
most productive ono. Landshells woro most plentiful, and in great variety. 

I added a large number to my collection in a few minutes, many of which have 
since turned out to be now species. It was just thoir favorite spot, a donse 
damp forest, black vegetable mould and limestone rock. 
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tlic sandstone being so friable and soft, it was very difficult to obtain 
perfect specimens. 

From the top of the ridge, looking north and west, the view was a 
curious one, and showed the geological features very strikingly. 
This was principally due to the hard sandstone of the Maokerasi 
plateau which, I believe, to be exactly the same as that on which the 
station of Cherra Poonjee is built, and it occurs precisely on the same 
horizon as regards the nummulitic limestone. I give a panoramic 
sketch, taken from Nongkulang, which will give, I trust, an idea of 
this portion of the Khasi Ilills, with those of the Garow hills in the 
extreme distance. (See Plate IV.)* 

In such interminable forests, as here cover the country, it is not an 
easy task on first coining upon a new series of beds to make them out, 
and be quite certain of their relative position. I was inclined to think 
the fossils I had found, bore a cretaceous type, and again the perfect 
horizontally of the limestone did not appear conformable with the 
southerly inclination of the sandstone, which is about 5—7 degrees. We 
may account for this by the difference in their mode of deposit. The 
Molluscs in the upper beds point to a shallow sea with, in all probability, 
a sloping bottom. The limestone partakes in many places of a southerly 
incline, even very perceptible further west. To clear up this point, I 
made several excursions around this ridge, and was successful in 
finding several good sections. One of the best of these sections is to 
be seen on the path that leads from the old and deserted village of 
Nongkulang, to the new site of the same ; it was at first a somewhat 
puzzling one. Leaving the trigonometrical station for some distance 
west, the main ridge on which it stands, is followed ; it soon falls* 
the ferruginous sandy clays and shales continuing all the way to the 
first considerable ravine, and on the left bank of this, limestone 
comes suddenly in, but does not extend to the right bank. By 
following down this narrow ravine bed, the section d, represented on 
plate VI, with plan, in the nummulitic series was displayed. In this 
section r represents the hard white coloured limestone ; s, where the 
path crossed the bed of the ravine, is a blue clay, four feet thick, resting 

* There is one error I must point out, i. c. the peak of Wanrhy is too far to 
tho north, its true position is immediately over Pudengru scarp. This mistake 
originated by my putting in Wanrhy jrom another sketch, tho peak at tho 
time having been obscured by haze. 
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on light blue limestone* and containing small Niunmnlites ; its thickness 
is about 5 feel. This bed was succeeded in descending series, by 10 feet 
of sandy beds, u, the lowest being calcareous ; then followed a massive 
bed of dark blue clay, w, quite 85 feet thick, in parts very nodular ; 
these nodules were large and very hard, inside of a darker colour than 
the clay, and were not in the least calcareous. I found no fossil 
remains of any kind in this stratum. The lowest rock, or, seen 
at the junction with the last, and in the bed of a larger ravine witli 
runnings water, shewed about 12 feet in the section. This limestone 
was full of large-sized Nimmnlitcs , and the base of the scries was still 
many feet below. The hard blue clays were a new feature, as also the 
sandy beds ; both were only locally developed. On the ascent to Ncng- 
kulang, I did not see them nor again do they appear further west ; for 
proceeding towards new Nongkulang, the white hard nummulitic lime- 
stone is followed all the way from near section d, and is at last seen to rest 
on coarse and strong bedded saiidstoues, of the coal series (cretaceous ?). 
Approaching the village, the path ascends a low spur, and with it the 
limestone, contrary to expectation, is loft, and sandstone is seen. In 
a cliff section, bordering a clearing here, a good view of these lower 
thick-bedded sandstones is to be got, the limestone forming another 
low scarp; on the south of the clearing scattered blocks of the same being 
still left on the intervening level ground. This marks the commence- 
ment of a great roll in the lower sandstones (coal series), its line of 
elevation running from east, and ascending to west, dipping low 
to north and south, taking the whole series some 1,000 feet in 
height up to the culminating cliff of Pundengroo. The amount of num- 
mulitic limestono greatly decreases towards west ; the thickest section 
being that under Nongkulang hill series up to and as far as section 
d ; and I am even inclined to think that the beds were originally 
deposited on a very irregular surface of these underlying rocks. We 
cannot expect so sudden a change in their mineral composition to 
form a very conformable series. 

To return to section A, the lower portion, of which I have 
only alluded to. Following up the same ravine from the jnith, the 
highly fossiliferous sandstone of the Nongkulang hill series is 
seen on the loft hand, or the east hank, and nummtilitic limestone 
on the right or west. In the sandstone I found an Ovula with 
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Echini. Keeping to the well defined boundary of the limestone, I 
met with a well marked unconformity of tlio two series running in 
a line, froirf south-east to north-west, and at a short distance further 
on, from north to south. The limestone terminated in a perfect cliff, 
and not a single particle was to be found on the sandstone side 
of the depression between the two. In these depressions blocks 
of the sandstone were found resting on the limestone irregular surface, 
and the former also rose in a rounded hill considerably above the 
general level of the latter. I give a sketch, (Plate VII) and a section 
(PI ate VIII) of this upper junction. The local unconformity of the 
rocks clearly shews, that the sandstones have been hero deposited 
around and against an old cliff of the limestone rocks. The section 
exposed in the same ravine, showed it was no result of local 
displacement. 

In some new clearings, close under the trigonometrical station of 
Nongkulang, and on the north side some good sections are to be seen 
of the relative positions of the limestone and superincumbent sand. 
The first and highest bed of the nummulitic limestone series, is a 
peculiar dark burnt, umber-coloured calcareous rock, containing scat- 
tered very small Nummulites. In a ravine close by the light-coloured 
pure limestone was seen to pass horizontally into the hill* Great 
hollows occurred in the surface, where the limestone had evidently 
fallen in, and the ravine first mentioned entered into one that was 
of great depth. 

Proceeding from Nongkulang south along the path to Shibalc, one 
passes over a steep scarp of some 50 feet in the upper sandstones (fossils 
numerous), which extend some distance to the bed of the first consider- 
able ravine. Nummulitic limestone occurs here again, and following it 
up in the section represented on plate VIII, it is seen close to the path, 
being a hard blue clay (w ) ; it contains hard nodules of the same material, 
its thickness varryingfrom eight to ten feet. This accords, in its charac- 
ter, with Section d, see plate VI ; above r is a great thickness of white 
pure nummulitic limestone, continuing up the face of the hill. Below 
tlio blue clay, following down the ravine, is a darkish purple earthy 
rock (three feet), it effervesces slightly with acid ; then follows a bed 
of a dark brown rock, having minute white Nummulites scattered through 
the mass, and being interstratified with some light-coloured beds, the 
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whole thickness amounting to about ten feet. The darker coloured beds 
are seldom more than one foot thick, and the whole rests on a hard 
thick bedded and light-coloured limestone (#), the thickness of which 
is unknown, although it must be considerable. 

In this section again, the unconformity of the upper sandstone 
is apparent, masses of it are seen resting on all the above beds, in the 
position of outliers, and are the remains of the upper series, deposited 
against a high and irregularly scarped surface of the limestone 
series. The dark umber coloured bed, with small NttmmitlUes^ 
corresponds to the one mentioned, as seen on the north side 
of the ridge, being the highest of the limestone resting on the sand, 
but I am much inclined to think, that on that side (the north) 
much of the limestone was denuded, prior to the deposition of the fos- 
silifcrous sandstones and shales. 

After leaving this section, one passes (on ascending to the crest 
of the ridge to the west) on to coarse sandstone of the lower 
group, infra- NumnmUUc. There is no doubt of this, as on the 
south-west face, after crossing the crest, these same rocks dip into the 
valley at an angle of 10 degrees S. W. One again encounters the 
nmnmulitio limestone near Purjonkha, clearing the strata, seen in a 
ravine close to the field and belonging to the lower sandstones, on which 
the limestone rests horizontally. From the sudden appearance of these 
lower beds oil the above ridge, close to the strata showing no sign of 
bending or contortion, I am inclined to think that even between these 
two last, a considerable unconformity exists, and that separation can be 
established. The surface of the lower beds must have been locally 
altered in level, before the nummulitic limestone commenced to be 
formed. Throughout the great thickness of the lower sandstone with 
coal, I have never found a single Mollusc or any remains, save those of 
indistinct vegetable matter. According to the sectious, noticed by 
Messrs. Oldham and Medlicott, we should find, as at Cherra, the 
cretaceous rocks here ; whether these sands with coal are their equiva- 
lents, or whether they will he eventually found below, or above 
them, and adjacent to tlie nummulitic formation, is an interesting 
point, yet to be discovered ; — the probability is, that they are upper 
eretacoous. 

From Nongkulang, direct to Maokerasi, a good section, displaying 
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the conformity of the last named rocks, with the limestone, is met 
with. In the bed of the small stream with water, near where the 
paths to Maokorasi and old Nongkulang diverge, the sandstones are 
seen exposed ; the limestone rests horizontally on it, and from this the 
path leads down the easy hill side, through a descending series of 
the limestone to the level of the main stream, in the valley, in which 
it terminates. The way in which the sandstone passed under the 
limestone was very striking, the former being the same kind of rock 
one had seen higher up on the Nongkulang main ridge, where there 
was apparent unconformity. At one spot where the main stream here 
entered the limestone rocks, for a short distance, the scenery was ex- 
traordinary, from the strange and grotesque way these had been erod- 
ed. No water was to be seen, us it soon disappeared among the blocks 
and masses of rocks that filled the bed. All the limestone was 
perfectly horizontal, the effects of denudation were most extraordi- 
nary and marvellous ; huge masses formed columns and natural arches, 
or standing on three or four thin pedestals reared themselves amidst 
the forest trees, 15 to 20 feet in height. Sometimes such a mass was 
surmounted by a tall stately tree, whose roots ramified among the 
holes and crevices in the rock ; huge cable-like creepers hung sus- 
pended from, or wound round them, while canes and ferns formed the 
under- wood, and flourished in the dark vegetable mould of this damp 
virgin forest. 

After leaving New Nongkulang less limestone is encountered, 
though it occasionally is seen on the left hand side of the road, but 
is nowhere thick, and partakes more of the character of outliers that 
have stood out the forces of denudation. In all the numerous ravines 
that are crossed, up to the steep descent into the Riangwylam, the 
lower sandstone in thick beds is seen with a dip of from 10 to 12 degrees 
west, bending to south-west, in the direction of the main ridge. The 
descent into the Riangwylam valley was quite 300 feet ; on reaching 
the river and looking up the gorge, a fine cascade is seen falling over a 
steer cliff of horizontal strata, the limestone at the top ; the whole scene 
being most lovely and grand. In the bed of this stream, lay masses 
of limestone fallen from the cliff above, and a few pieces of coal soon 
led to my finding a thin soam of bad quality, and evidently the high- 
est in the series. It waB about one foot thick associated with coarse 
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sandstone of light colour. A bed of carbonaceous shale above this 
contained a good deal of shining iron pyrites, and was very heavy. 
A steep ascent here commences, up a spur, bounded on the north by 
a Literal valley of the lliangwyhuu, we had just crossed. Beds now 
were seen, with the rise to have an easterly incline, or the commence- 
ment of another great roll in the sandstones. Near the top a trace 
of coal was found, but nowhere in the forest could I find a satisfactory 
section. The thick debris covered tho ground too deeply, the associated 
beds being very fine sparkling, lilac coloured sandstones. At the top 
of the final ascent, where an open glade in the forest was entered, 
the surface sandstones were of a very gritty coarse description, with thin 
beds of water-worn quartz pebbles, and had more the look of the 
coarse beds seen near Maobelurkur, ifcc. After crossing a ravine 
where the dip is south, these beds are seen capped by the lowest 
strata of the numnmlitic rocks, but it is a mere outlier and only some 
20 feet thick. Several other isolated masses are contiguous. The sand- 
stone, beyond this a short distance towards the village of Nongum- 
lai, dip with the surface level of the ground, and is evidently of tho 
same hard durable kind, that occurs near Nongkerasi, but hero it is 
thrown up several hundred feet higher, falling towards the south-west 
to rise again in a higher roll, in the culminating scarp of Pundengroo. 

Tho village of Nongumlai is a very good central point, whence 
the geology of this neighbourhood can be studied. It stands on an 
open bare slope of the hard sandstone that terminate a few hundred 
yards below, in the main stream, a source of the Uni Durliang flow- 
ing to the south. Immediately beyond this stream a densely forest- 
clad hill rises rather abruptly, all of numninlitic limestone, the surface 
of the slope being as usual, most fantastically eaten away. Thence to 
the south a very large area covered with forest is also of this rock, in 
which all trace of drainage lines ceases, water finding its way down 
the innumerable crevices and holes, or rather wells in the rocks, for tho 
word hole hardly expresses the deeply honey-combed state, it presents. 
Laud shells literally strewed the ground, principaljy large Cydoplioridce. 

The limestone here presents a thickness of some 250 to 800 feet and 

• * 

is very similar in stucturo, colour and hardness throughout, none of 
the blue and clayey bands being seen. Both in the stream and near 
the top of the ridges, transported small lumps of tho fossiliforous 
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upper beds wero found, but nowhere did I see it in situ. The large 
quantity in the ravine poiuts to its existence higher up the valley, but 
l had no time to penetrate in that direction. 

To give some slight idea of the majesty of these forests, I may 
bore give the dimensions of a tree on the top of this hill on which a 
wnichan was erected by one of my assistants, ascended by a rough 
ladder lashed on with cane. After sketching the surrounding country 
on the plane table from it, on descending, I measured it down 92 feet. 
The upper branches before they were cut away to open out the view 
were probably 20 feet higher. The tree was without a branch for 50 
feet from the ground, a clean straight trunk, but at that height forked 
into two contiguous stems, and continued thus for 30 feet higher. Its 
girth was small for size, being only some 14 feet near the ground. 
This tree was a very good average, few were shorter, and many 
exceeded it. With such associates, those who have never seen such 
tropical scenery, can hardly realize its features, and the feeling 
instilled by the anticpiity of such vast growths of vegetable life, when 
passing through them for hours of the day. In such a country all its 
topographical features are lost, and to see them and sketch them in, the 
only plan for the surveyor is to erect platforms on trees, selected for 
the purpose, that they overtop and command the sea of waving foliage 
that stretches for miles around, lieaehing the level of such a platform 
and emerging from the gloom and shade of the 80 feet below one 
into bright sun, • with the far horizon of blue hill and mountain, and 
nearer valleys, is like entering another world. The highest level of 
these forests form a densely populated zone of insect life, among which 
the Lepidoplera seem to rule, and many a coveted form have I seen 
from these sites, flitting safe beyond the reach of net, much less of 
foot. 

One of the most conspicuous hills in the neighbourhood of Nongumlai 
is Yindku, and as on its flanks some of tlie best sections arc to be 
obtained forming a passage into still newer strata, I will describe them 
as they come in in t\irn along the ridge. This has a direction almost 
due south, to which the road keeps. The sandstone on which the 
nummulitic rocks in their outliers are seen, extend for some distance, 
the dip about 15° east ; 1 J miles from where this path leaves that from 
Nongkulang to Nongumlai, at the foot of a rather steep ascent tho 
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limestone occurs in great thickness, tlie total being perhaps 250 feet. On 
this ascent 1 came on detached pieces of tlie fossiliferous iron-coloured 
clays. Next in order came the nodular ferruginous sandstones, noticed 
also below Nongkulang on tlie northern side, and then again some 40 feet 
of limestone. The topmost bed of this rock was of a brown umber colour, 
the Nammnlitcs were small and much reduced in number, with here 
and there a faint trace of a shell ; shales, and sandstones with precisely 
the same fossils as I had found on Nongkulang ridge, then succeeded. 
The base of Yindku was quite li miles further along the ridge ; where 
an ascending series of the beds is first noticed, they at once become 
much lighter in colour, and coarser in texture. With this change the 
fossils become scarce, at last only an occasional bivalve is to be found, 
and these soon disappear altogether, thin slmlcly beds intervene, and 
at the top of Yindku itself, the rock was soft, sandy, and friable. The 
thickness of these newer deposits is quite 200 feet, tlie dip now being 
very low to N.W. Yindku from its isolated position, and greater 
height than any of the hills around, formed an excellent point for 
observation, but being covered to the very top with large timber trees, 
would be of little use without a maiclian . From the one built there, 
the view was most commanding, extending to the very foot of the 
hills in the Mymensing district. 

On the spur thrown off from it, to the cast, a like section to that first 
described, occurs again, and the best spot whence to visit it is Sliibuk, 
situated on the direct road from Nougumlai to Bagoli in the plains. 
After leaving the main ridge of Tigasin near Nougumlai, a quarter of 
a mile of descent brings one to the Laokla stream flowing north. 
•Leaving this a ridge of the fossilferous beds is another stream, the 
ITmpornon, is crossed where they dip S. W. at a low angle ; on the 
descent, the unconformity was again noticeable, although the beds still 
retained their normal horizontally. After descending over a considerable 
thickness of the nummulitic limestone, it suddenly is replaced by tlie 
ocln e-coloured sandstones, at the foot of an ascent extending to a height, 
considerably above the lowest limestone just .left. At half a mile, 
limestones again dip north 5°, and at the bottom of the valley all was 
of tins formation ; near a huge overhanging mass of it, used as a 
temporary shelter, it was seen to rest on a light coloured fine sandstone 
(the cretaceous ?), the same sequence in every respect as is seen near 
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New-Nongkulang. The Shibak stream was now quite close, flowing 
over the slightly sloping surface of the lower sands, and striking the 
edges and the termination of the limestone, which also marked that of 
the forest. This valley of the Shibak was for a long time a very great 
puzzle. In no direction could I see any likely depression in the 
forest-clad heights about, where the united streams of Shibak (the 
Wakit from underand north of Yindku, and the Umpernon and others) 
might find their way to the plains. 

The conspicuous cliff of Kuta Bram. was the only open point in 
the neighbourhood, and it was by visiting this, I determined the 
existence of a very anomalous physical feature, on a really grand scale 
and one which, though familiar with the like topographical feature on 
a small scale, as seen near Cherra Poonjee, fairly surprised me. The 
cause is simple enough, the uni Led streams all meet in the nummulitic 
limestone, that here extends quite across the main valley ; the streams 
drain away under it, over the surface of the harder sandstone on which 
it rests. This water must percolate under the Kuta Bram ridge into the 
ling, sir, but the greater quantity evidently finds its way into the Gabir, 
at Bagholi, there a large stream without an equivalent drainage area. 
The ascent to Kuta Bram cliff is through a forest of enormous trees in 
the bottom of the valley, passing into bamboo near the crest of the 
ridge, that rises quite 350 feet on the south. The fossiliferous sands 
succeeded limestone as usual, and continued to a short distance within a 
few feet of the cliff ; this consisted of fine tliin-bedded sands, micaceous, 
of light ochre and gray colours ; they dip about 10° south, but no 
fossils could I find in any of the debris at its foot, although about 100 
feet of the beds were here exposed. This newer series covers all the 
spurs south of Yindkii, and is exposed again on a direct path leading 
from that peak into the Kugsir and on to Gillagora, a village of Habi- 
ang Garos. Some of the beds at this point were of a blue, crumbly 
clay, and all thin-bedded ; the presence of springs causing land-slips, 
have formed this bare open spot, whence a fine view is obtained. 

Passing on down this ridge, nummulitic limestono again makes its 
appearance on the right hand or the west, rising in a very steep cliff, the 
path is over the red sandy clay (fossils being numerous of Nongkulang 
forms) at its base. Descended at last rapidly into the bed of Rungsir, 
here hard massive fine sandstones passed under the limestone, which 
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dipped far higher than yet seen in this area, being evidently on the 
south side of an anticlinal fold. The beds where first observed, 
dipped l2' J south by west, then 1 5° to the south, increasing to 20° and 
25 n south. Although a deep gorge existed through the mass of the 
limestone (here very thickly bedded) no water is seen ; at about 400 
yards through the gorge, it terminated suddenly with its highest dip, 
succeeded immediately by highly fossili ferous beds, well developed 
under llongsitilali, (the summit of which is of the higher series, of 
courser sand and thin shales). In the first open clearing on the 
right bank I found my best specimens of fossils in a bed hi situ., 
most of the Nongkulang forms turning up. These rich deposits of 
shells are immediately succeeded, as one travels down the bed of the 
Rugsir, by thin-bedded bluish clays, the sandstone shales becoming 
more sandy and compact, the dip increasing with every few 100 
yards, until below the village at the dcbouolicmcnt of the stream 
into the plains, at the very last spur and section exposed, they are 
complete sandstones of very lower tertiary Siwalik typo; their colour 
is brown, and their dip about 50 degrees to the south. 

Emerging into the rice fields of the plains, and looking both to the 
cast and west, it is very evident that the last and far newer beds, extend 
on both sides along the base of the hills. The dip of the beds is 
seen on the ridges of the spurs most markedly, — more marked is 
this on the west, at the base of the true Garo bills, and these, 
bending more to the south of the latitude, we arc now standing on, 
bring in beds of again a later period. Save for the marshy plains, 
flat as an ocean and the greater exuberance of the forest on the hill 
* slopes, one might be looking at an expanse of tlie Siwaliks of the 
Deyrah Dlioon, the same characteristic long slopes towards the plain 
terminating in a short steep fall on the north, whence rises another 
long slope of rather a loss incline to the horizon. 

I followed the foot of the hills, in both directions ; 1st, on the east 
side to Bogali, where two streams the Gabir and Ronga unite, and 
form a large and navigable stream. Nothing now is observable thus 
far, the different 41 soras ” or streams take their rise iu the tertiary 
sandstones; in their beds, the same succession is seen, as in the 
Rugsir at Gilla Gora, and the usual fossils are also found as one gets 
deeper into the series. Crossing the Gabir into the village of Bagoli, 
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tlic whole eastern side with the hill slopes, are of liumimilitio lime- 
stone, which here abuts on the plains ; the Ronga flows out through 
the mass of it, which dips 25'' south, in hard thick beds, and is the 
first point on this side, where it is worked for the Calcutta lime trade. 
A limestone quarry, with a shallow canal approach for canoes, occurs 
about 1} 2 miles to the east of Bagoli, worked I believe by the Manager, 
C. K. Hudson, Esq. of the Inglis estates. The Ronga river takes its 
rise immediately under, and to the south of the Nongkii lang hill series, 
and has one point of interest, but I was unable, from want of leisure, 
to follow up and examine it. Much coal is to be seen in the bed of 
the stream brought down from above, and can be no other than an 
outcrop of that in the infra nummulitic beds seen and described at 
Nongkerasi ; what its extent may be here in the Ronga, it is impossi- 
ble to say, but it deserves examination. A subsequent attack of fever 
prevented my penetrating further to the east of this line, in the most in- 
teresting and promising part of this geological district, where the useful 
mineral beds approach so near the plains with the magnificent water 
carriage which the Urn Blay must offer at this very point. I do not 
think it likely that the coal will be found again near the base of the 
hills, west of the Moishknlla or Rungsiang river, for a very consider- 
able distance. The general strike has assumed too strong AV. N. W. 
direction, towards the culminating point Wanrai, and the tertiary 
sandstones appear very persistent, and with greater breadth, west of 
Chanda Pinga, owing to the slight extension of the hills southward. 
Returning to Gilla Gora, I carried my survey along the base of the 
hills westward, crossing the Rongsiang, near longitude 91°, and on to 
Chanda Pinga, in order to ascend and observe angles at the fine 
elevated bill of Marang Thang. 

All belongs to the older tertiary scries here ; tlic principal and most 
noticeable feature of the rock being, the great increase of dip in this 
direction, coming in with the newer beds of the series (this is shown in 
Section B, Plate III), until at Chanda Pinga, the beds are almost 
perpendicular into the plain, forming here a bare flat rock on the hill 
side, marled in the old revenue map, as Chanda Pinga stone. The 
beds here had assumed that coarse texture, with light brown, or gray 
tint, lithologically so exactly similar to rocks of the Siwaliks, — even 
to the scattered strings of water-worn small pebbles, met with in the 
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great mass of the lower series, known better as the Nahun group or 
Lower Siwalik formation, — that I think they can be well placed on 
that horizon. Whether this will be proved still further west, by 
the presence of the later Mamtnaliferous sands and gravels of the 
higher, and again unconformable series of the Siwalik group, is to 
be seen, and it is a most interesting point ; or may not these last beds 
still exist under the present plain of Sylhct and Mymensing, undis- 
turbed, abutting like the present land surface against the lower series? 
The change is so sudden here, from dry sandy steep slopes to swamps, 
that within a few paces of the hill side, the ground is covered with the 
dead shells of Paludina and Ampnllaria ; the sections seen in the beds 
of the streams show an alternation of sands with dark clay, containing 
the same shells. I could point out a bed, under and to the south of 
Nahun, so precisely similar, with the above shells (particularly the moro 
lasting opcrcula of the latter species) that no one who had wandered 
over both areas, examining them attentively, could fail to be struck with 
the great similarity of their deposition. The only difference rests in 
the present unconformity of the one, due to elevation ; and in the still 
normal position of the other, slowly accumulating bed over bed, and 
perhaps in some future geological age, to pass through the same mighty 
changes. Medlicott’s explanatory ideal section in the Markunda under 
Nahun, (where also lies the beds I have just referred to) is nowhere 
brought so forcibly to the imagination, as at the foot of these Hahiang 
Garo Hills. 

The beds are actually at Chanda Dinga so near the perpendicular, 
that a transition from No. 1 to No. 2 (vide Ideal Sections below) is 
easily wrought, and this is what is actually seen at the junction near 
Nahun, if anything greatly exaggerated in nature, from the lateral 
force that has been introduced. 
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After visiting Marang Tliang, whence tlie deep gorges with precipitous 
sides of a large river, draining from south-west of Pundengroo scarp, 
was seen, and presenting a complete section of the whole series I have 
been detailing, I retraced my steps into the interior of the hills 
once more, via Jugni, situated about four miles up the Rongsiang 
river, I give the reader some idea of this mountain stream, its fea- 
tures being so unlike what is generally seen, and nothing like it is met 
with at the base of the Himalayas. I proceeded the whole way, without 
much obstruction, in a canoe to Jdgni, the water being so little deep 
in parts that save to a native who easily disencumbers himself of 
superfluous clothing, it would have been a most disagreeable route. 

It became still more difficult to navigate beyond the above village, 
shallows and rapids commencing ; yet very deep long reaches still 
continued right up to the junction with the Sen river, where is a pool 
famous for the immense number of fish killed periodically by poison- 
ing the water. With a stream navigable so far into the hills, one 
would expect the valley on either side to be broad and somewhat 
open, the contrary is however the case. For the whole distance the 
spurs approach, and end in high sheer cliffs, washed by the excessively 
deep water of the pools at their base ; opposite Jugni itself these cliffs 
are at least 200 feet high.* 

The whole valley is extremely malarious, close, and shut in from 
air, and we all suffered a few days after from passing up it ; not 
a man with me or self escaped fever, the season was advancing, 
rain had begun to fall (March 1867), which may account in a measure 
for the suddenness of the attack. A short distance above the last 
deep pool, the river is seen gushing out, with a considerable body of* 
water, from a small cavern in the limestone rocks. The valley 
still continues over these dipping at about 20° to 25° S. S. W., 
their strike being in the general direction of the valley. At about two 
miles further up the limestone comes to an end, and the lower sandstones 
become visible ; they dip at 80 degrees. Pieces of coal had been common . 
for some distance below, and here it was seen in situ , with an increasing 

* They present excellent sections of the sandstone rocks : these gradually 
lower in dip, becoming very low and rise again towards the junction with the 
Ben river. There iB nothing remarkable in their appearance, being thiok-bedded, 
sometimes veiy soft light oolonred and micaceous j their dip is always a 
southerly one. 
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dip in the coarse sandstones. About 400 yards on was another bed, of 
greater thickness and better quality, the remnants of which we had seen 
scattered all the way down the stream bed ; itpassed quite across it, from 
bank to bank. For a better idea of this most interesting section see that 
marked 0 ; it will be there seen, that the coal is brought to the surface 
by the anticlinal in the whole set of these beds, which extend to the 
nummulitic limestone, being evidently much disturbed here, and seen to 
change suddenly from a dip of 60 degrees N. E. to perfect horizontally, 
and continuing thus with the slightest dip, about equal to the fall of the 
valley, all the way up to Nongumlai. This line of dislocation, it will 
be seen from a glance at the map, is curiously situated, in a direct line, 
with another evident great bending of the same strata in the Itugsir, 
where the limestone crosses that stream, and would extend to Bagoli, 
where the limestone is again seen bending over with an increased dip of 
25 degrees to the south. Continued to the N. W. as a due straight line, 
it passes through a culminating point of the Garo hills, Wanrai Prak, 
which seen from a distance is doubtless of the newer stratified rocks, 
having there attained considerable elevation. 

Not far above the last mentioned section the Su Hileng tributary 
Comes down to the N. West ; and from under the eastern scarp of 
Pundengroo, much coal is washed down ; but I had no opportunity 
of visiting the site.* To the north of Tigasin hill-station the 
coal is seen, with a dip north of about 8 degrees and a thickness 
of some 8 to 10 feet, in the infra nummulitic beds ; this northerly 
dip brings in the limestone at the bottom of the valley, whence the 
beds rise again with a S. S. West incline, and a very low angle. At a 
distance of some six miles, the path descends into the Asbik river, 
dose to which, the same coal is met with again, here almost in a 
horizontal position. It is again seen on the ascent of the left bank, 
but a good deal of it is covered up with debris. On descending to 
the Wy-yow river on the other side of the ridge, gneiss comes in, and 
I did not again observe any stratified rocks all the way to Nongtien 
Shiling, and thence via Nongkushba, until Landekar is again reached. 
The XJm Blay at this part of its course, flowed through t£e mass of 
metam orphic rocks. 

* Native information indicates that the coal hero is in large Quantity ; even 
ihoald this be found the case, it is too far into hills to be worked profitably. 
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From the preceding notes and sections, it will be observed, that on: 
this longitude we have no infra-nummuiitic coal as at Cherra, that tbe 
seams here occur always below the last named formation, at a very 
regular depth below it, and that unlike the coal of Cherra, it is very 
persistent over a large area, and often to be found in a series of 
deposits one above the other. It is to be traced along the high long 
line of bluff that bounds the Uni Blay on the south, in its south-east 
course to its deboucliement near Puna Tith bazar. If this coal ever 
be utilized, it must be somewhere in this neighbourhood, or between^ 
longitude 91° 10' and 91° 20', and south of latitude 25° 2d'. This 
small area would well deserve a close inspection, and the result* 
would be extremely interesting, if continued to the east, the rocks be 
followed out into the Cherra sections. Until this be done, it would 
be premature to theorise, or draw comparisons, between different beds, 
one of which, the limestone, is identical, while the beds both immediate- 
ly below and above differ very much. I have already stated my 
opinion that for a long distance, west of Chaudadinga, and the 
Rongsiang rivers, but little coal can be expected to be found, from 
the presence of tertiary sandstones on that side. 

This paper has now reached a size I little contemplated, yet with 
its errors, with which no doubt it may abound, in bringing it to 
a close, I trust it may prove useful to those' who may at some future 
date visit, and plot out the same sections. 

Camp y Cherra J^oonjee ) October , 1867. 
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On thb anatomt of Sagartia Schilleriana and Membranipora 
Bengalensis, a new Coral and a Bryozoon living in brackish water 
at Port Canning ; — by Ferd. Stoliozka, Esq. Ph . D. } F. Q. 8 . 
Palaeontologist of the Geol. Survey of India. 

[Received 3rd June, 1868.] 

Special interest is always attached to the study of any organic forms, 
found living under unusifal and sometimes anomalous conditions, 
inasmuch as these forms very often represent peculiar types of organi- 
sation, adapted to the peculiar circumstances under which they live. 

In a theoretical point of view, there exist, we may say, in each speci- 
fic organism a number of forces which, by their harmonious action, 
produce a certain stable equilibrium between the organisation of the 
animal, and the influences of the medium in which it lives. Should it 
now happen that the animal is, either voluntarily or accidentally, 
placed, under conditions different from those under which it formerly 
existed, and further, should the influence of these external agencies be 
so great as to overthrow, or be not sufficient to maintain this equili- 
brium, it devolves upon the organism to restore this balance, or to be 
dissolved into various other forces. The latter case need not occupy 
here our attention any further ; but as to the former, wo may observe 
in general that the amount of the changes in the organism, necessita- 
ted for the purpose of restoring the disturbed or unstable equilibrium, 
may in various cases be very different. 

In some cases an alteration in the colour or in the viscosity of the 
animal may Buffice ; in others it requires a change in the digestive or 
the nervous system, and again in others it becomes necessary to change 
the existing, or to produce new and additional organs of locomotion, 
<fec. Thus are clearly by natural selection produced ndw forms or 
types of organisms, designated by naturalist varieties , species } genera , 
tfec. 

Looking at the same time upon the numerously varied organisation 
of beings in general, it will readily be understood that the less dif- 
ferent the organs of a species may be, — that is in other words, the lower 
its place is in the natural system, — in the same degree would probably 
decrease jbhe necessit for a change in the organs. In any case, 
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this change would not be so easily perceptible, as when the organs are 
numerous, various and more highly developed. Expressing, there- 
fore, this idea in a more general way, we imply that, within certain 
limits,* forms of lower organisation possess a greater faculty of ac- 
commodating themselves to different conditions of life, than more 
highly organized beings. 

In tho present communication I shall record a very interesting case 
of the persistency of a form under different conditions, relating to a 
coralline species, a so-called sea-anemone, and to another Bpccies 
belonging to the Bryozoa, or the lowest organize^ Molluscs. With 
respect to the anatomy and physiology of these two species, I shall state 
all tho data which I have obtained, for though some of them are not 
directly new discoveries, still detailed records of these animals are so 
rare, that I must treat the subject somewhat at length, in order to 
be intelligible ; and this, I think, is very necessary as naturalists have 
become in late years rather sceptical regarding new species, only 
characterised by few high sounding, — occasionally unintelligible, — 
terms. Besides this, it would be impossible for me to give additional 
observations, without bringing them into a systematic connection with 
those which are already known on this subject. 

Phylum , C(ELENTERATA.f 

(Cnidozoa or Actinozoa.) 

The name Cnidozoa is derived from the word at kv iSai, used by 
Aristotles for the designation of this group of animals; the same 
word is now retained for the name of special, defensive cells whicty 
characterize these animals, as will be shown subsequently. For the 
exfbnt of the various divisions of the Coblbnterata, Leukart and 
Kolliker’s works have to be consulted. 


* It is very often stated that the more highly organized forms possess a greater 
faculty of accommodation ; this is, however, I think, a mistaken idea, originat- 
ing partly in the comparison of the same external influences upon organisms 
of different kind and degree, partly in the difficulty of noticing any changes in 
the lower organisms. The comparison must always be a truly relative one ; for 
in differently organized forms, there iB a different amount of foroes present to 
oonnteraot the influence of external agenoies. 

f The first few principal divisions are noticed according to Hmckel’s Generals 
Morphologic, 1866, vol- II. p. L. 
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Sub-phylum, Petraoal»ph2E.* 

(Polypi). 

Class , Anthozoa. 

(Zoophyta.f) 

Body flesliv, attached with one end ; on the other provided with a 
mouth usually surrounded by hollow and perforated tentacles ; internal 

cavity divided by septa. 

Sub-class, Hexacorallia. 

The original number of septa and tentacles are six. 

Order, Halirhoda.J 

(Zoantheria malacodermata, sea-roses, sea-flowers, or sea-anemones.) 
Body soft, septa not forming an external hard skeleton, into which 
the animal can retract. 


Sub-order , Actiniaoea. 

Body very rarely containing loose, sclcroid particles ; base adherent 
at pleasure, not adapted to form a swimming sac ; internal cavity 
instructed with very long, not emissible thread-like organs (craspeda ) ,§ 
containing the so called nettle-cells, or cnidcB. 

Family , Saqartiit)^.|| 

Body pierced with loop-holes (cinclides) for the purpose of emitting 
long, retractile threads (acontia ) containing cnidee, being the defensive 
organs of the animal. 

This family may be separated into two divisions, the Sagartiineo and 
tjie Bunodincs, the latter of which have the column instructed with 
tubercles. 

* 

* From being usually adherent to rocks , the other sub -phylum is called 
FectacalejpJuSp including the swimming or oceanic forms. 

f This name is inconsistent with the usual nomenclature, and could only be 
used by revefrsing it into Phytozoa , but to this the namo Anthozoa is preferable. 

J This name only can imply that the animals live in water, which contains 
a proportion of salt, Ac. it must not be understood as pure sea-water, for there 
are numerous brackish species belonging to this order. 

§ To avoid numerous repetitions, 1 must direct any one, not acquainted 
with the terminology of the anotomy of corals, and especially of t$ab of the 
Halirhoda, to the subsequent detailed description of the various organs. Most 
Of the terms will be found fully explained in Gosse’s admirable History of British 
Sea-anemones. London, 1866. 

|| The true Actimidce, and several other allied families, do not possess emissible 
threads, or acontia, and are therefore destitute of loop-holes, or cinclides. 
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Sub-family , SAGAitTiiN.fi. 

(, SagartiadcB, Oosse.) 

The body is, according to Gosse, generally remarkably soft, more or 
Iqiss pulpy, lubricated on the surface with copious mucus, exteriorly 
mostly jstuddcd with sucking cavities , which, by forming a vacuum 
have the power of adhering to foreign bodies, but the margins of these 
cavities do not rise into conspicuous warts ; the base is usually broad, 
the column moderately high, furrowed longitudinally ; the tentacles 
are smooth, simple, generally arranged in uninterrupted circles at the 
margin of the disk ; the cnidce of the tissue are usually of the stilefc 
kind, being long cells, with a short in itself retractile flagellum, called 
by Gosse the ecthorceum. 

Gosse distinguishes the following divisions, from the relation of 
which the generic classification of out- Bpecies will become apparent. 

A ; Tentacles moderately long, slender, 
a ; disk perfectly retractile, 

a ; column soft, destitute of suckers ... Actinoloba, 

/}; „ „ with suckers Sagartia^ 

y ; „ partly provided with a rough 

epidermis. Phellia 

b ; disk imperfectly retractile, . Adamsia et Gregoria 
B ; Tentacles represented by mere warts . . Discosoma. 


Genus , Sagartia, Gosse, 1855. 

All the species of Sagartia are characterized by a thick, fleshy, con* 
tractile body, adherent by a base which is under ordinary circumstances 
wider than the height of the column ; the surface is studded with 
numerous small suckers, not forming permanent warts, and with many 
comparatively large cinclides ; the peripherical margin of the disk is dis- 
tinct, but not separately thickened ; the tentacles are simple, placed 
near the outer periphery of the disk; they are generally very numerous, 
but variable in length and arrangement ; the mouth is somewhat ele- 
vated, provided with two gonidial grooves, each having a pair of 
tubercles on either side ; the acontia are numerous , and are emitted 
freely . 
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The presence of solid scleroid particles of two kinds, as they will 
be described in the present species, may likely be added to the generic 
characters of this gonus, but this has to be proved by the examination 
of other species. 

Species . Sagartia Schilleriana, Stoliczlca } 1868. • 

Plates X and XI. 

Char. Sagartia corpore pulposo , transparente , viresccnte pallido , 
Iasi lata , scepissime rolwndata adherent e ; columna cglindracea, in 
altitudine diamatro basis fere cequante , longitudinaliter angustatim sul- 
cata, transversaliter mimitissime corrugata ; septis ad peripheriam 
plerumquc 48, distinct is, ccqidistantibus , alternaiim virescentibus ; ten - 
taculis n umer os is , prope periphtriam disci sitis , exterioribus brevissimis , 
interioribus gradatim lomjioribus , omninis ad basin inflalis, versus 
apicem attenuatis , terminationibus subtruncatis et perforates inslructis ; 
tentaculis seriem primam furmantibus senis ceteris conspicue crassiori - 
bus, ad basin scepissime rubcscentibus , ad terminationes albidis ; apertura 
transversaliter ovata , angusta ; labio plus minusve prominenle , ad 
marginem undid at o, sub-rejlexo , tuberculis duodenis instructo ; lenti - 
ginibus bipar litis, ad utrumque angulum gonidialem sitis , tuberculis 
ceteris minoribus ; canalibus gonid ialibus parvis, orificiis rolundatis , 
vix prominulis , albide marginatis notatis ; radiis gonidialibus vix 
dignoscendis ; gula sulcis virescentibus fur cat a. 

Ovariis duodenis , hip ar tit is, folhculis in utroque latere septorum 
sitis , ctM'uleo-purpurescentibus ; craspcdis numerosis, sordide luteolis , tn- 
teme suprA ovaria sUspensis ; acontiis albis, perlongis ; cinclidibus sub- 
rotundatis , numerosis , paululum impressis, in tegumine irregulariter 
dispersis } nonnullis prope marginem superiorem columned positis latis - 
mmis, semper apertis , cetera minoribus aliqumtisper obscuris ; cnidis 
ovato-elongatis, stiliformibus ,* ecthorms brevibas prope rectis instruc- 
ts ; septis mesenterialibus intus ad basin solidulis, albis ; tegumine 
corporibus mimtis tabulatis siliceis ) ac alteris subcglindraceis et varie 
dentatis calcareis mstructis . 

* Goss© in his above quoted Treatise on the British Sea- Anemones distinguishes 
four kinds of cnidas , all of which have rather long, spirally coiled ecthoraa, except 
one globular kind, in which no ecthorseum was observable. The cnidos of the 
present species of Sagartia are mostly, short, straight, or very rarely slightly- 
bent. I shall term this kind of cnidos which were also observed formerly by 
Blainville, Leukart, and others, stiliform. Gosse says that the ohambered form 
is the usual one in the Actiniidx, though the present variation seems quite as 
common. 
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The principal and characteristic distinctions of this species are, 
the very great softness and transparency of the body, having a very 
slight greenish tinge, mingled with somewhat of a pale fleshy colour, 
a distinct layer of a dark green pigment being deposited near the 
external surface, below the outer muscular layer of each alternate 
septum, and thus producing greenish, longitudinal bands of about 
equal width ; further, the prominent lips of the aperture, the great 
thickness of tho primary tentacles, the blueish purple colouring of 
the ovaria, the yellowish craspeda, tlio purely white acontia, and their 
great length. 

I shall at first speak of the various normal forms of this species, 
than of the anatomy of the different organs and of their signification, 
and last of the physiology , the habits and modes of life. 

a. Form. 

Tho general form of the body of Sag. Schilleriana is common to that 
of other truly marine species of the same genus, the column being, 
however, when the animal is expanded in a normal condition, a little 
shorter than the diameter of the basis (see pi. X. fig. 1). In conse- 
quence of tho softness of the fleshy substance, the base, (which is 
comparatively more solid than any other part), always adapts itself 
entirely to the object on which the animal is sessile. On a smooth 
surface, the circumference of the base is almost circular, only on 
account of tho projecting septa slightly undulating at the margin ; 
on a rough surface all cavities* are filled up with the fleshy mass, 
securing at the same time the attachment of the body, but also alter- 
ing the original roundish form into an oval or irregularly polygonal one. 
The septa are distinctly traceable by the alternate greenish bands. 

There are three principal forms to be observed, which may be called 
the normal ones, being successively adopted by every animal in a 
healthy condition. The first is the expanded form (pi. X. fig. 1) from 
which these animals derived their name of sca-jlowers. Tho frequent 
bright colouring of the disc, as a rule, increases their resemblance to 

* I have seen portions of the body filling such cavities of about half an 
inch in depth, and one-fifth of an inch broad. When tho animal was carofully 
detached, it lasted for several days, till all the protuberances disappeared, 
but they wore at lost assimilated to tho regular form of the body. 


5 ' 
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an open flower of one of the Composite. The tentacles reach far 
beyond the diameter of the column, of which only the lower portion 
is visible ; the body is porfcctly transparent, allowing all the internal 
organs to be traced without difficulty, the lips of the mouth are 
slightly prominent ; the water is seen moving up and down in the 
hollow tentacles, which play about actively in all directions, being 
strongly inflated at their roots, and gradually becoming thinner to- 
wards their tips. 

None of the Aciinozoa possess special organs of sensation, though 
they are highly sensitive to the touch of any solid body, and even to the 
influence of radiating heat, or to the light. The fact is that their entire 
body, when soft, and not covered by a thickened epidermis, is almost 
throughout equally sensitive and, therefore, makes special organa of 
sensation superfluous. Still, I should think, there must be an in- 
timate connection of some kind of nervous system through the entire 
organism, inasmuch as the slightest touch of the tip of a tentacle is 
sometimes momentarily communicatod to the whole body, its effect being 
exhibited by a change of tho whole form of the body. 

Thus a slight unusual movement of the surrounding water, or the 
coming into contact with a solid object, causes the Sagartia , when 
expanded partially, to contract, by which a quantity of the water con- 
tained, is always ejected through the existing openings, (cinclides). In 
this position, (pi. X. fig. 3) the animal forms a short column, with tho 
upper margin [of which I shall speak as the collar] somewhat thick- 
ened, the aperture hidden, and the tentacles protruding about one- 
forth of tlicir length ; the transparency of the body slightly dimin- 
ishes ; a few acontia are usually seen to rise from the central portion 
of the base, being then forcibly ejected through the cinclidti& ) at or near 
the collar . Sometimes the tentacles are laid down, very slightly protrud- 
ing, forming a sort of a broad cone ; and then viewed from above, they are 
seen arranged most regularly : those, belonging to the different circles, 
being easily traceable from thoir thickness, (see pi. X. fig. 2). Any fur- 
ther disturbance generally induces the Sagartia entirely to contract, its 
form resembling in this position a short, depressed conical heap, (see pi. 
X. fig 4), leaving only a small opening in the upper centre, from which 
usually the white tips of the primary tentacles slightly project. In con- 
sequence of the contraction of the outer muscular layer,- chiefly consisting 
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of concentric fibres, - the transverse plication becomes somewhat more 
distinct than it was before, and the immediate neighbourhood of the 
suckers slightly rises to short, transverse prominences. The greater con- 
traction of the pigment layer also makes the greenish bands of the Bcpta 
more distinct, though the entire body possesses a slight tinge of the 
same colour. The cinclides , especially those placed near or on the collar, 
become rather widely open, and others are distinctly traceable ; the 
aconlia are numerously ejected on different places of the body, and the 
general transparency has again diminished as compared with the former 
position. 

Besides these three, so called normal, positions* of a Sagartia , there 
are others which the animal assumes under certain abnormal conditions, 
generally resulting from ill health, and being produced, either by 
excessive heat or light, or by a change in the saline constituents of the 
water, <fcc. Some of the principal forms, as observed on one and the 
same specimen, are represented in figures 6 to 9, on plate X ; but I will 
defer the remarks upon these, until I come to speak of the physiology 
and the habits of the animal. 

b. Anatomical Structure, 

In order more easily to understand the general anatomical structure 
of the animal, I must direct the reader to the vertical section, as re- 
presented in figure 3 on plate XI. This section is taken only in half 
of the diametral length, being sufficient for our purposes, and the dif- 
ferent letters, noted in this figure, have the following significations : — 
a, base ; b, column ; c, collar ; d, disc ; e, tentacles ; g, throat ; 
h, larynx ; i, stomach, or internal cavity ; k, crasjpeda ; 1, acontia ; • 
m, ovaria, or the reproductive organs : n, cinclides , or pores in the 
integument for the purpose of emitting the acontia . I shall now 
briefly describe these parts as much as possible in the same order, in 
which I have just mentioned them. 

The entire body of the Sagartia is surrounded by an external, 
mucous layer, which chiefly consists of numerous, oval cnidi jp, and 
sparingly dispersed green pigment cells. 

a. The base is, as already stated, a more or less rouud disk ; on 
which the septa are distinctly traceable (pi. X. fig. 5), being of con- 

• * Being observable in most other Halliuioda, 
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siderable thickness, according to the different Berics to which they 
belong. The twelve ovarian strings, or reproductive organs, can be 
seen through the transparent skin ; and equally easily traceable are the 
six bundles of tho craspcda, in position nearer to the centre of the 
axial cavity than are the former. 

b. The column represents the pcriplierical portions of the mesen- 
terial folds, grown together, and it will, therefore, be sufficient to give 
n detailed statement of the structure of one of the septa. The origin- 
al number of these, as represented in the view of the basis (pi. X. fig. 
5), is six, radiating from the centre. The second cicle is again six, 
the third, fourth, and fifth arc each twelve, one septum first appearing 
next adjoining the primary septa, then one next to the secondary ones, 
than again one between the two last ones. This is a common law in all 
Hexacorallia, and I only notice it here, because I will subsequently 
draw the attention to the difference, apparently existing between the 
increase of the septa and that of the tentacles. The septa of 
the first, and usually also of the second, cicle are distinctly traceable 
almost up to the centre, those of the 3rd and 4th nearly so, both 
being about equal in strength, but those of the 5th are consider- 
ably shorter. I have not observed in any of the numerous specimens 
which I have examined, a larger number of cicles than five, or 48 
Bepta altogether ; small specimens often had only three or four cicles 
developed. The various cicles are shematically represented in figure 
2 of plate XI. 

Each septum is composed of five distinct layers, as represented in 
the enlarged section, plate XI, figure 3-a /£?, y, 8, €. The outermost 
*a is, as formerly noticed, almost only a mucous fluid, composed 
of a loose cellular substance, and a very large number of elongated 
nettle cells, or cnidce, and a few dispersed cells of greenish pigment. 
The cnidee of this mucous layer are, compared with others, the 
shortest, being ovatcly elongated, slightly curved or kidney -shaped, 
having, as a rule, an ecthoraium, shorter than their own length ; 
they also appear to be nearly smooth. — Figure 4 of plate XI 
represents the appearance of the mucous layer under the micros- 
cope, and 4 a three-isolated cnidce still more enlarged. — The next 
layer (Jf) is strongly muscular, chiefly consisting of concentric or 
cross fibres, forming at intervals slightly elevated ridges which 
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contain the so-called suckers ; these becoming more distinctly ap- 
parent in the contracted position of the animal, (see fig. 4, pi. X). 
These suckers, however, arc not essentially characteristic, and ap- 
pear to vary greatly with the age. Along the dorsal edges of the 
septa, there seem to be also some longitudinal fibres present. This 
second layer is the same which, in several Actiniacea, becomes coriace- 
ous , taking a principal part in the formation of the exotheca of other 
corals. The third layer (y) only consists of thick, transverse fibres, 
containing large, dark green pigment cells. Below this follows 
a tough muscular tissue (8) consisting of thin longitudinal and much 
stronger concentric fibres, gradually passing into a regular carti- 
lagenous skeleton (e), composed of an intercellular substance, and a 
large number of various sclcroid particles ; the figures 5, 5 a ) 5 b and 5c, 
on plate XI will illustrate this. Figure 5 represents a small portion 
of the fourth layer, the three upper ones having previously been 
removed by maceration. The muscular fibres are especially strong on 
a portion of the septum ; the cinclides arc spacious. Fig. 5a repre- 
sents the reverse or internal side of the same portion of the integu- 
ment, and shews on the surface an irregular distribution of the sclcroids. 

The two last layers (8 and c) chiefly compose the mesenterial septa, 
extending above to the mouth and at the base up to the centre, but 
being on the internal edge along the central axial cavity deeply insinu- 
ated. The hardest portions of the septa arc those round the larynx and 
at the base, evidently on the two places where the strongest muscular 
actions are required. In figure 3, pi. XI the most cartilaginous 
portions are indicated by cross lines. 

It is usually stated that the IIaliruoda, and especially the 
Actiniacea have neither an internal, nor an external solid skeleton, 
and this notion gave rise to the name Ilexacorallia malacoder - 
mata. Thero can be, however, no doubt that in the present case 
the two internal layers, as represented on plate XI, figures 3 and 
5, correspond to those which - in the Astr^iacea for instance - 
secrete the enthothcca. The sclcroid particles are of two kinds; 
some of them are long, with slight lateral appendages, and others 
simple, sfiarply angular flat bodies, as shewn in figures 5b and 5c on 
plate XI. These sclcroid particles are only visible when enlarged 
to about 500 diameters ; and some of them are still extremely 
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minute. In the fourth muscular layer, which chiefly consists of cross 
fibres, there are at distances small round holes to be observed, which 
evidently lead to the ciuclides of the outer integument ; these holes are 
often rather indistinctly traceable in tlio scleroid parenchym. 

My observation as to the presence of solid scleroid particles in the in- 
ternal tissue of the Sagartia has, in the first instance, been made in con- 
sequence of a simple process of maceration in water, and weak acid. It be- 
came, however, important to test further the true nature of these different 
scieroids. I consequently exposed a specimen, placed in a platina 
crucible, to a heat sufficient to remove every trace of organic matter, and 
was satisfied to find in it the residue of a perfect, solid skeleton of 
the Sayartia , on which were seen externally the holes for the cinclides, 
and, in being broken up, internally the septa. The external portions 
appeared more fibrous, the internal more broadly cellular or reticular. 
The character of the substance perfectly resembled the spongy and 
irregularly cellular structure of the corallum of other reef-forming 
Anbhozoa (see fig. 0, plate XI). A portion of this skeleton was then 
placed in hydrochloric acid ; this operation shewing that the solid 
skeleton mostly consisted of carbonate of lime, which is present in the 
form of the long scieroids (pi. XI. fig. 5 b) ; the flat angular parti- 
cles, being of silica, remained unaltered (fig. 5c.). The latter formed 
a dark, very thin, irregular network, though most of them were loose, 
and apparently irregularly distributed among the calcareous scieroids. 
Besides the two kinds of scieroids, I observed a large number of 
extremely fine, often branching threads ; but whether these belong to 
the tissue of the coral, or to some species of sponges , I was unable 
to ascertain. The proportion of siliceous scieroids to those consist- 
ing of lime is not probably more than one to twenty. 

This direct proof of the secretion of solid scleroid particles in the 
internal tissue of the Sagartia is very important, inasmuch as it will 
in time, when more observations of this kind have boon made, neces- 
sitate a change in the characteristics of the so-called Anthozoa mala- 
codermata. It would he premature and unjustifiable to state that all the 
Sagarliulac, or other Actiniacea, possess an internal skeleton, as no other 
observations have been yet made on this point. It is, however, to be 
hoped that the present statement will induce stricter and more ac- 
curate inquiry, especially as Mil. Edward, Blainville, and others, many 
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years ago directed attention to tlic existence of those solid bodies in 
the internal tissue of some of the species of Zoanthus , Actineria , and 
othors. In spite of the solid skeleton ^ieh I have described, I 
must, however, remark that the softness of the body is unusually 
great in the present species, and nobody in observing the pulpy 
appearance of the same would suspect solid scleroids in it. 

c. The collar , or the upper margin of the column, is generally 
slightly marked, though always indicated by a slight contraction below 
the upper edge. In the abnormal positions of the species, it becomes 
occasionally much more prominent, (see figs. 6, 7, 8, and 9 in pi. X) ; 
the muscular tissue is also much stronger on it, than on the other 
parts of the column, and sometimes nearly liardcnd. The cinclides on 
the collar arc generally the largest, often forming a continuous series at 
its outer edge, while other loop-holes arc irregularly dispersed over the 
entire column. 

d. The disc, forming the upper part of the body, is very soft and 
transparent ; it is only marked by radiating furrows which, strictly 
speaking, are in the present case an essential part of the tentacles. 
It probably consists like these only of four layers, the innermost, 
containing the scleroids, being wanting, or at least so much reduced, 
as to be hardly traceable. 

e. The tentacles partially originate, according to the above state- 
ment, at the mouth, becoming isolated some distance from it; 
towards the periphery they are separated from the collar by a broad 
groove. 

In the expanded animal, they are roundish, or slightly compress- 
ed from* front to back, strongly inflated in the middle and at their’ 
roots, becoming after the first half length rapidly thinner. Their 
tips are slightly swollen or obtuse, and perforated. Externally the 
surface of tho tentacles is smooth ; but under the glass fine whitish 
spots, indicating the presence of cnida. , may be observed (pi. X. 
fig. la). In the primary tentacles of older specimens the whitish 
specks are visible to the naked eye (see pi. X, fig. 1b). The anatomical 
structuro # (see pi. X, fig. Id) of each of the tentacles is similar to that 
of the septa, except that they appear to want the scleroid layer. 
They are enveloped in a soft and usually very thick, mucous outer 
layer, being a little more consistent only at their bases. The cnidce 
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of the outer layer are of the same shape as those of the column, but 
slightly longer ; the ecthoramm being about the same length as the 
cell, or a little shorter amLdistinctly turned inside ; the largest cniclce 
are not more than -^^th of an inch in length (pi. XI, fig. 7). 

Below the mucous layer, there is a thin muscular, then a pigment, 
and below this again a muscular layer (pi. X, fig Id). When the tenta- 
cles shrink in a sickly or a dead specimen, the}' have the appearance of 
thin, undulating threads, with a dark green centre, surrounded by a trans- 
parent viscous layer ; the former representing the three inner, the latter 
the mucous layer, with a large number of cniclce, (pi. XI, fig. la). 

In a full grown specimen there can usually be counted about 160 ten- 
tacles, sometimes more ; but I have not been able to trace in a perpendi- 
cular section more than five series of them. To illustrate the difference 
in the increase of the septa, and in that of the tentacles, as I presume it 
to be the case, I must direct attention to pi. XI, fig. 2, in which, on the 
right half, the disposition of the former, oil the left that of the latter 
is shewn. The six primary septa meet, as I have formerly stated, in the 
centre of the base, hut are not traceable on the disc. The six primary 
tentacles are seen to originate from eacli two tubercles of the lip, they 
arc distinguished from others by tlicir great thickness, though in length 
usually exceeded by the secondary ones. In the healthy animal they 
often are of a light fleshy colour, especially at their bases, and snow-wliite 
towards the tips ; they are carried in a simple outward curve, generally 
with their tips, leisurely moving about between the other tentacles, 
which are more actively employed, as already stated. Observed with 
a moderately magnifying glass, the greenish and reddish pigment cells 
can easily be traced out. The white tint of the tips is, I believe, only 
due to a very large accumulation of cnidee , which appear to be arranged 
in spiral rows, and become very distinct, when their inter-cellular sub- 
stance is removed by its more rapid decomposition. On pi. X, fig. 1 <?, 
a representation is given of the tip of a primary tentacle, largely mag- 
nified. The cniclce of this portion of the tentacles differ little in form 
from others of the integument, except in their larger size, having at the 
same time a proportionately thicker ecthorseum. Their fluid contents 
is homogeneous, perfectly transparent, and the cell-membrane is rather 
more tough, than in other cnidw. 

In very young specimens, the white tips at first appear on the 
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three alternate primaries, subsequently and gradually on ail six. 
In very old specimens, the tips of the next, and even partially of the 
third series, become white. Wherever theflk a large accumulation of 
cnidce on the column, or where the cnicfoe are of a larger size, the 
white specks in the integument are readily recognised, even with the 
naked eye. 

To return to our former statement regarding the position of 
the tentacles ; the next, or second series of them, consists of twelve,* 
being distinctly traceable by a bipartition of the primary tentacles, 
with which they are connected on one side, while on the other, they 
extend to the lip. Thus, in position, the secondary tentacles origin- 
ate more peripherically, and in pairs alternate with the primary ones ; 
they often are the longest of all, being in large specimens about 1 j — 2 
inches in length, and most of them indicate by their whitish tips the 
presence of numerous cnida. This statement, relative to the position 
of the two first series of tentacles, is in the present species, based upon 
direct observation, but it was impossible to do the same with the 
other series ; though in the next at least, or the third cicle, a more or 
less regular bi-division partially appeared observable. Sometimes I 
could notice three tentacles of a next series springing up from one of 
the former series ; but this certainly is not the rule. Moreover, judg- 
ing from the total number of the tentacles, which appears to be rather 
constant in specimens of equal size, and allowing for accidental ir- 
regularities, we cannot be far from the truth, when we also accept a 
regular bipartition for the third and fourth series, as partially 
represented in fig. 2 of pi. XI. By this bi-division we obtain very , 
closely the total number observed in live specimens, being about 160. 
In t;he specimen figured on pi. X, the tentacles of the first series had 
a length of If inches, those of the second If, of the third If, of the 
fourth f , and of the fifth f of an inch. 

f. The mouth is a transversally oval, or more or less linear opening, 
surrounded by prominent lips, which consist of twelve, elongated, 
inflated tubercles, between each pair of which originates one primary 
tentacle. *On the two opposite ends of the longitudinal axis, ter- 
minate the gonidial canals with small roundish openings, (see c 

* The second series of the septa is only six, like the first ; thus tentacles and 
septa do not, as already stated, taice equal steps in their development. 

6 
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in fig. 2, pi. XI). The functions of these internal canals have 
not as yet been traced out; I even failed to observe their ex- 
tensions into the interna^pace. Gosse , and others, suppose that the 
eggs and spermatozoa are ejected through them, though I usually 
observed these conveyed through the mouth. The tubercles placed 
on either side of the gonidial canals, have been called lantiyines , they 
are smaller than the others, and bipartite, (sec l in fig. 2 of pi. XI). 
There also often extends a groove from the gonidial canal towards the 
periphery, which has been termed gonidial radius , but this is hardly 
traceable in our species. The greenish or pale fleshy colours arc 
occasionally very distinct on the lips, and the internal muscular tissue 
of the latter is stronger, than that of the disk and of the tefitacles. 

g. The throat is the immediate continuation of the lips into the 
interior ; it is longitudinally sulcated, the furrows being marked by 
greenish lines, produced by the contraction of the pigment layer. 
The length of the throat from the lip to the larynx , is about half an 
inch; toAvards the base it is slightly enlarged, and then forms a 
strong projection (the larynx) into the inner space. 

h. All along the throat the inner muscular layer, with the scleroids, 
is rather consistent, and especially so at the larynx , where it is very 
tough and nearly cartilaginous, often more so than at the bases of the 
septa themselves. This muscular strength of the lips, of the throat, 
and especially of the larynx, is of course indispensable for the existence 
of the animal, being not only required for the seizure of the prey, in- 
tended for food in the stomach, but also for its retention. 

i. The stomach , the internal axial cavity, is produced by an 
insinuation of the inner margins of the septa, these projecting 
to a greater or lesser extent into its space. The stomach extends 
from the larynx, which guards its entrance, to the base of the 
column. When the animal is expanded, the height of the stomach 
measures about § of the total height of the column. Gosse states that 
in some species, ho observed internally on the septa thin, coloured 
layers, and is inclined to explain them as a sort of a substitute for 
the liver. Nothing of these layers was observable in aty of the 
specimens of the present species examined. The stomacliial cavity 
is the rcceptaculum of the food, and contains besides several other 
organs wjiich are placed pcripherically. 
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k. On the internal side of the larynx, and next to the entrance of 
the stomach, are suspended the mesenterial-threads, or eraspeda. 
These are, in the present species, flat bandstff one, or one and a half 
inch in length, being of a pale greyish yellow colour, and with the 
lateral margins partially rolled in, so as to have the appear- 
ance of nearly cylindrical tubes. They hang down loosely, and the 
greater portion of them lies in small heaps round the centre of the 
base. Their more central position as regards the reproductive organs, 
is clearly visible in the view of the base, (pi. X, fig. 5). There are 
always numerous threads together, but they cannot be easily distin- 
guished through the integument of the base. 

In figure 1. pi. XI, is given a representation of a specimen, which had 
itself turned inside out. In the centre the thickness of the primary me- 
senterial septa is clearly traceable, then the pairs of the ovaria, partly at- 
tached to the septa, and beyond those towards the periphery, the very 
numerous eraspeda , and then follow the tentacles , with their shrunken 
tips ; — two of the threads extending beyond the periphery representing 
the acontia . The eraspeda are seen constantly winding up and down, like 
worms, contracting and expanding, and thus shewing great vitality, but 
I have not observed in them any rapid motions ; they are never ejected 
through the cinclides. Examined under the microscope (see figs. 8 and 
8a, pi. XI) their cnitlw are seen to be arranged in two marginal rows, 
lying with their longer diameter perpendicularly to the length of the 
craspedum, and leaving in the middle a sort of a canal or a string, 
which is filled with a cellular substance and a very large number of 
pigment cells ; no larger cnidai being visible in the centre. *Tlio cellular 
substance probably assists in effecting the muscular motions. The cnidco * 
are distinguished by a considerable length, (the longest about jfoth 
of an inch), being rather straight, generally attenuated at one end^ 
and usually shewing in a slight curve an indistinct central line, indicat- 
ing a moderately long but very thin ecthoraeum ; this latter is rarely seen 
ejected, but if it is it appears to be about one-third longer than the 
nettle-cell itself. The thinner ends of the cn idee slightly project on 
the lateral marginal surface of the craspodal bands, giving them a 
very fine ciliated appearance. Numerous pigment cells and others are 
also observable between the marginal cnidm . 

The true nature of the eraspeda in the physiological economy 
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of the animal is not known, and various suggestions have been 
made as to their signification. It appears to me that most pro- 
bably they represent s^pe organs of secretion. It is, however, 
likely that they also serve other purposes at the same time. I 
shall subsequently relate a case which tends to prove that they 
are especially active when the Sagartia, takes some food into its 
stomach, thus, by their natural central position, they not only guard 
the reproductive organs against any injuiy from hard particles which 
are received as food into the internal cavity, but they most probably 
also facilitate the maceration and digestion of the food. The ready 
nutriment, or chilus, must be absorbed by the entire inner surface of 
the body, for no special organs are observable for its distribution. 

1. Next in importance, for the existence of the animal, appear to be 
the acontia, which are also flat bands consisting of cnidee ; these being 
likewise arranged transversally in two rows on either side, leaving a 
narrow space in the centre which is, however, in the present case occu- 
pied by large transparent cells, a very small quantity of a fine granular 
substance, and by cnidee of different size (see figs. 9, 9a, 9b, pi. XT). 
The marginal cnidee arc projecting at the edges about one-fourth or 
one-fifth of their length, and not unusually have their ecthoreea ejected. 
The cnidee of the acontia are distinguished by their great length 
(some of them being above z ^th of an inch) ; they aro either straight, 
or more often slightly curved, and almost equally attenuated on both 
ends. The ecthoreea , when ejected, often exceed the cnidee by one 
half of their length, and are sometimes doubly as long ; their thickness 
is about yyth of that of the emidee , being hollow and provided nearly to 
'the tip with short, reversed cilia (fig. 9a, pi. XI). It is not improba- 
ble that the ecthoreea of all the other kind of cnidee are also bearded 
but I have not been able to observe their minute cilia. The 
cellular substance in the centre of the acontia is transparent, but 
the large number of the marginal cnidee produces a milky white 
colour, which strongly contrasts with the purple colour of the oyaria 
and the yellowish craspeda, and thus makes the acontia readily 

^discernible. 

p v, • 

The aconlia are in constant motion, expanding and contracting, 
and winding up and down in different directions j their movements 
being much quicker, than those of the craipeda. Their length 
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generally amounts to three or four inches, probably sometimes 
more* I have seen them ejected on every part of the column, 
even at the base, when the animal is ^rcibly removed frotp its 
place of attachment, in which case the large number of the acontia 
forms a regular net work round the animal. It is, I believe, 
principally due to the bearded ecthoroca of the cnida , that the acontia 
stick firmly to every thing which they meet, until the hooks are 
forcibly removed, or until the organs themselves relax. For small 
animals the acontia are, therefore, formidable weapons, and there can 
be little doubt that the fluid of the cnidai acts as a kind of poison, in 
the same way as it does in the Acalepha?. 

The different modes of emitting the acontia from the body will 
be mentioned subsequently, but I must make here some observa- 
tions regarding their internal attachment, although it is very 
difficult to pronounce a conclusive opinion on this point. I have 
dissected several specimens for the sole purpose of obtaining a clear 
idea as to the places where the acontia originate,* and it always 
appeared to me that some of them are attached at the larynx, between 
the ovaria and the craspeda, but at the same time there seem to be 
some of them fixed below, near the centre of the base, between the 
muscular thickenings of the mesenterial folds. I am not aware 
whether any thing about the attachment of the acontia has been 
previously observed, and it*is possible that the basal attachment is 
only auxiliary to the one at the larynx, so as to support the mus- 
cular power required for their emission. 

m. Each ovarium consists of two parts, one placed on either side of 
the piimary septa. The ovaria are long undulating strings, which aro J 
firmly attached with one end on the internal side of the larynx, then 
partially all along the internal cavity between the mesenterial folds, 
and loosely by some threads to the base. The halves of each pair are 
perfectly symmetrical, they run in a slight curve, generally parallel to 
the convexity of the column. The colour is a bluish^purple, slightly 
varying in tint in different specimens. 

# This operation is indeed not so simple, as it would appear, judging from the 
transparency of the aairnal. As soon as a portion of the Sagartia is out off, it 
immediately contracts to such a degree that it is almost impo»sible to observe 
separately any of the internal parts. 
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Bluinville was one of the first who pointed out different se^es in 
the Aetiniacea , and since then, it has been repeatedly stated, Jihat 
some*of the species are hermaphrodites, while others appear to be sex- 
ually distinct. I have examined a largo number of specimens of the 
present species, and always found the ovarian strings consisting of 
ova only, being connected by thin threads, attached to a conspicuous 
median string, and enveloped in a pale purplish coloured mucous 
substance, (sec pi. XI. figs. 10, 10a, 10b). The eggs usually were 
of various sizes, some of them small, evidently in a young stage, 
others much larger, those of largest size measuring about of an 
inch in diameter, so as to be distinctly visible even without a 
glass, (see fig. 10a, pi. XI). The apparantly ripe eggs were perfectly 
globular, each attached to the ovarium by a thin string, it possessed a 
markedly thickened epidermis, surrounding a finely granular dark 
substance, and having a large, usually eccentric transparent spot, 
with a minute opaque centre, (see fig. 10b, pi. XI). Besides 
these eggs there were always smaller and larger globular masses 
of irregular shape visible ; they were in a constant rotating motion, 
and probably represented earlier stages of ova, or others in a 
state of furcation. Boiled in hydrochloric acid, the ova remained 
almost unchanged, from which it would seem that their epidermis 
partially consists of chitin , which I have reason to believe is also 
represented in the integument. In the humous substance of the 
ovaria cnulce are sometimes observed of an elongated oval shape, 
having a thin remarkably long and strongly bearded ccthoraum } as 
represented in fig. 10c on pi. XI. 

With respect to the sexual difference of our Sagartia , I have to 
record the following observations which, when confirmed, iqpy throw 
some light upon the generative system of the Aetiniacea . After 
having kept the specimen, figured on pi. X, and the history of which 
I shall relate subsequently, for about 18 days in my aquarium, it be- 
gan in small quantities to issue from its mouth a milky white, 
viscous substance which, upon examination under a very high power 
of the microscope, appeared to consist of small round globules of 
different sizes, not however exhibiting any motion. There were only a 
few cnida interspersed in that mass. Sickly Actinia are said often to 
tissue a similar white substance, but in the present case I could not 
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see the slightest distinction between the character and form of those 
granules (pi. XI, fig. 11) and early stage of eggs, attached to the 
ovavia themselves, exeept that the former were deprived of the pprple 
coloured coating, which always surrounded the latter, when connected 
with the folicles of the ovaria. In connection with the white viscous 
mass, there were occasionally issued pale yellowish, contorted bands. 
Each of these consisted of a thin but tough, almost leathery skin, 
with numerous irregular partitions (pi. XI, fig. 12) filled with 
extremely minute spermatozoa ; on one side the edge of the band 
was considerably thickened. The spermatozoa appeared as round 
globules, each with a very thin and short tail (pi. XI, fig. 13) ; their 
motions were extremely rapid in all directions, and whenever a few 
eggs were introduced into the mass, the spermatzoa were seen 
collecting round each (pi. XI, fig. 14), until they formed a regular 
coating to it. Eggs observed a few hours afterwards, distinctly 
exhibited a motion of their fluid contents, but I have not been able to 
trace their further changes and development. It is not at all impro- 
bable that the spermatozoa, and in fact tho whole of the male folicles, 
are developed, as in many other corals, either at a certain season of 
the year, or at a certain age of the animals. The act of fructification 
may result in the death of the animal, but this is not at all likely to 
be always the case. I shall subsequently again recur to this subject 
in somewhat more detail; as connected with the existence of the 
animal. 


c. ^Physiology . 

In tracing out the principal physiological phenomena of the* 
present Sagartia , I may best attain my object by briefly relating the 
history of the specimen figured on pi. X. 

The specimen was obtained, on the 22nd March, 1868, in a tank 
close to the railway station of Port Canning. I filled my aquarium 
with a quantity of the Bame brackish water, and placed the specimen 
with several others of smaller size in it. During the first ten days, 
the large specimen exhibited great activity, usually having its 
tentacles spread out, attacking every small animal that came in 
contact with them. The six primary tentacles, being considerably 
thicker than the rest, were bent out in a curve, usually leisurely 
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moving about between the bases of the other tentacles. The learft 
touch with a solid object of any part of the body, or even an unusual 
movement of the water, or the sudden direction of the sun’s rays 
against the animal instantly effected its sensitiveness, the effect being 
a total or partial contraction of the body. At this act a quantity of 
water was emitted, and generally a few acontia were ejected from the 
cinclides of the collar, this being done with such a force, as to niako 
the acontia rise nearly two inches in a perpendicular direction. They 
usually remained for a few moments in the extended position, and 
were then gradually rolled up in a closely coiled spiral line and re- 
tracted. Seldom were there any acontia seen to issue from any other 
part of the column. According to the magnitude of the disturbance, 
from one to about five minutes elapsed before the animal, when it 
had once entirely closed the disk, expanded again. 

After the first ten days, the specimen gradually lost somewhat of 
its high sensitiveness ; it almost constantly remained expanded, but 
the tentacles were much less active than before, and it required a 
rather forcible touch to induce the animal to retract them. In a 
similar manner, the expansion of the body, or the unfolding of the 
tentacles was remarkably slow, though the animal would not volun- 
tarily remain closed longer than five or six minutes. Othor specimens, 
¥ 

however, which also partially lost their original sensitiveness, would 
remain closed for several hours ; some of them did not expand their 
tentacles, eveu for many days, at least not in the day time. 

The acontia were always first discernible to begin their movements 
near the centre of the base, proceeding towards the periphery, then 
rising along the wall of the column, till they met a cinclis , through 
which they were ejected ; they did not, however always rise as high as 
the collar. When they came in contact with a foreign object, they 
attached themselves so firmly, that they had to bo removed with force. 
This attachment is, as I have already stated, undoubtedly due to the 
serrated or bearded ecthorma of their cnida which are of consider- 
able length. The ejection of the acontia is almost momentanous, but 
the retraction sometimes extends over 8 or 10 minutes, #or even 
longer ;-in a perfectly healthy animal for about three minutes. When 
the acontium is retracted within the body, it again usually remains 
lying for sometime along the wall of the column, or is coiled up at the 
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periphery of the base, till it wholly disappears towards the centre. 
I have never seen any acontia issuing from the tentacles, or any part 
of the disc ; as a rale they are emitted only from the sides of the 
column, but when the animal has been removed from the place of 
its attachment, I have seen them as already stated, to be emitted from 
the base near its periphery. 

Gosse says that each cinclis is not assigned to a special acontium , 
but that at the contraction of the animal, a quantity of water is thrown 
out, carrying the acontia with it, and issuing them through any cinclis 
which happens to lie nearest. This appears in general to be correct ; 
but at the same time it can, I believe, hardly be questioned that 
some muscular power is connected with the issue of the acontia , and 
perhaps the motion of the water only supports the former principal 
action, and directs the acontium towards a cinclis. It would be, for 
instance, impossible to understand why in the fresh and healthy 
animal, nearly all acontia issue at the collar ; and besides that some 
of them arc under circumstances issued with great force in a contracted 
state of the animal, where extremely little water is given out. More- 
over it is very probable that the same muscular power which retracts 
the acontia , after they were ejected, is also in operation at the act of 
their emission. 

Regarding the digestive system of which I have previously treat- 
ed, I must here record a very interesting observation, inasmuch 
as it supports the suggestions previously made. I fed a large 
specimen with a small Crustacean, -after it had been slightly press- 
ed, so as to reduce its active motions, and prevent its escaping 
from the mouth of the animal. The Sagartia kept the Crustacean 
for about five minutes between the lips, and then by almost insensibly 
slow movements of the labial rauscleB gradually swallowed it down. 
When this had been done, it remained in a half contracted position 
for more than an hour. During this whole time the craspeda were 
seen much more actively moving about, than either before or after 
that. The Crustacean was actually so thoroughly enveloped in the 
net of the craspeda, that I could not trace its form ; even the next day 
the craspeda wore seen more approximate and arranged round the 
central space, than they were on former occasions. This observa- 
tion appears to be in favour of my previous statement, that the 

7 * 



50 Anatomy of Sagartia Schilleriana [No. 1, 

physiological signification of the craspcda is to some extent that 
of secretive organs, as liver, gall, panacregs &c., being essential 
for the digestion of the food. It would be probably going too far 
in stating that the ready chylus is also conveyed through the crasjjeda 
to the body, though the anatomical structure of their central portion 
is not directly opposed to this opinion. There can be however, little 
doubt that by the numerous marginal cnidce , the craspeda have 
among others the object of protecting the generative organs from any 
injury which could be produced by the objects taken internally as 
food. The acontia evidently only serve for external defence, they do 
not seem to have any other physiological duties to perform. 

Passing these remarks, I may return to the history of our specimen. It 
remained in the less active state, as previously described, for about 8 or 
10 days. After this time it generally somewhat retracted the tentacles 
raised the disk and the lips (pi. X, fig. 7), and began to emit from the 
mouth a granular substance, the granules appearing, as I have already 
noticed, to be eggs in very early stages of development. The white 
substance was extremely viscous, and in irregular masses more or 
less resembling contorted strings. The next day I observed that, 
besides the white substance, there also were pale yellowish strings 
issued, containing the very minutest spermatozoa, as above described 
(p. 47). This issue of white substance, with eggs (?) and spermatozoen 
follicles lasted in intervals for two days, after which the specimen began 
to expand and contract its body in various ways. The tentacles were 
reduced to about half their usual length, the lips were projecting, the 
disc was occasionally produced, then again retracted, the collar more 
or less inflated, and at the same time, either the upper or the lower 
part of the body attenuated and extended, sometimes to more than 
double the usual length, (see pi. X, figs. 6, 8, 9). These various 
transformations of the body were observed for about 8 hours, during 
which time the Sagartia left its former place of attachment, (being a 
small piece of wood) and was seated at the bottom of the aquarium, 
on a horizontal ground. The next morning the specimen was found 
flat, perfectly turned inside out, exhibiting all the inteyial organs, 
(pi. XI, fig. 1). The acontia , craspeda , and even the tentacles shewed 
subsequently signs of vitality for more than 24 hours. Upon examining 
the figured, and another specimen which died under similar conditions, 
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I found that the eggs on the ovaria were rather larger than usually in 
other livo specimens, and the spermatozoa were accumulated in large 
numbers between all the mesenterial folds, and some of the pale 
strings which contained them, appeared to be 'attached irregularly 
between the ovaria. In a third instance they almost seemed to me that 
they have taken the place of some of the craspet^fi. 

Tho important question resulting from this observation is, whether 
the death of the specimen was an accidental, or a natural one. I 
would not in the least deny, that the somewhat different conditions 
under which the animals were placed, accelerated the death of two of 
the specimens, but it would be strange to affirm that their death was 
caused merely by these different conditions,* inasmuch as they had 
hardly any influence upon other specimens, living in the same 
aquarium, and remaining healthy for a long time. Before those 
observations were made and afterwards, I had at different times dissect- 
ed several specimens, but I never found a trace of any spermatozoon 
follicles, or any spermatozoa between the ovaria, though the ova were 
sometimes of large size and highly developed. I have, never observed 
internally any young Sagartice. Still it appears very probable that 
the present species is like many other Actiniacca viviparous, this 
being the ordinary course of propagation. I have likewise not 
observed any buds or stolones, or a natural division of any of the 
specimens. However, cither at certain times of the year or, more likely, 
at a certain age the male follicles may be formed and spermatozoa deve- 
loped in large numbers. The death of a specimen after the act of 
fructification may be only an accidental one, but this has still to be 
confirmed by other observations. In tho specimen of which I have 
given the history, the eggs remained after its death perfect, only 
loosened from the ovarian strings, while the other animal substance 
quickly decomposed. G-osse says that he once observed an Actinia issuing 
spermatozoa, but he does not state whether the act resulted in the death 
of the specimen or not. Blainville’s observations, if I remember rightly, 
gave a distinct proof that in some species ovaria and spermatozoa are 
developed in one and the same specimen. 

* Being probably a slight alteration of the percentage of the saline consti- 
tuents of the water, caused by evaporation, (though this percentage was 
maintained as much as possible), greater exposure to light and increased 
temperature, want of sufficient motion in the water, etc. 
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It is usually stated that, when an Actinia is cut into a number of 
pieces, each restores itself to a perfect animal. Though this kind of 
propagation no doubt has its limit, I may, record, that experiments 
made on sonic specimens of this species in general confirm the great 
vitality and reproductive power of the Actiniacea . 

With the object of observing some of the ovaria, I once cut a speci- 
men in two halves, and left one part of it in water attached to a piece 
of wood. In about 24 hours I found the half SagaHia closed again and 
after a few days the animal was perfectly restored, only counting a 
smaller number of septa, but oven these were in time partially replaced. 
The specimen, however did not grow larger, although I fed it with 
mosquitoes and various larvae for about six months. The other half 
which was removed from its place of attachment died shortly afterwards. 

d. Habitat . 

It is generally stated that all the Actiniacea are truly marine 
animals, and there are indeed very few instances known where 
species have for a time been kept in aquaria in which the saline con- 
stituents of the water were in proportion considerably less, than repre- 
sented in pure sea-water. Actiniee , and others, are sometimes found 
attached to rocks above the low-water mark, or living in small pools 
of sea-water, but I am not acquainted with any record of a species 
having been observed living permanently in brackish water. 

The present species was found, as I have already stated, in one 
of the tanks close to the railway station of Port Canning. It lives 
here attached to old trunks of trees * I have not observed it in any of 
the other tanks, partially on account of a difference in the water, 
partially on account of the want of any fit places of attachment. The 
specimens which 1 collected were of different size, the smallest about 
one quarter of an inch in the basal diameter, and the largest measuring 
about 1| inches in the same diameter. They usually were seen 8 
or 10 inches below the surface of the water but sometimes at the sur- 
face itself ; sometimes even a part of the animal was above it, and 
while the exposed portion became perfectfy dried up under the direct 
influence of the sun, the other half remained as usually vital.. 

Slight progressive movements have often been observed in Actiniee 


* Heockol’s name rdracalepha would on tin's account not suit this species, we 
had to cret^e a name something like Lignacalepkcu. 
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and I may mention, tliat one of my specimens moved in 24 hours by 
gradually contracting and expanding its base* four inches on a level 
horizontal bottom, and three inches on the perpendicular side of the 
glass, so as to reach the surface of the water ; in all therefore seven 
inches. All the specimens shewed a particular liking to move nearer 
to the surface of the water. The above shews that the Sagartia has 
the power to move progressively at about the rate of 0 26 of an inch in 
one hour, which is comparatively a very quick motion for these usually 
sessile animals. 

The species is also common all along the banks of the Mutlah river. 
During low water the specimens often remain for hours exposed to the 
direct influence of the sun, attached to wooden pillars, stems of trees, 
&c. Bach specimen always retains a large quantity of water during 
the time of exposure, and gives a portion of it up when disturbed. 

In conclusion I have only to mention a few words regarding the 
chemical constituents of the brackish water, in which the animals 
were found living, as compared with those of sea water. Mr. D. 
Waldie, who very kindly undertook to make an analysis of the 
water, tells me that 1000 grs. contain a total quantity of solids of 
12.87 grs., of which are 0.78 sulphuric acid (anhydrous), 0.78 
magnesia and 0.23 lime. Mr. Waldie further observes, “ the arrange- 
ment of the constituents is arbitrary ; supposing the acids and bases 
are combined in accordance with the analyses usually given of sea- 


water, it will stand as follows : — 

Chloride of Sodium (including potassium), 9.81 

„ „ Calcium, 0.46 

„ „ Magnesium, 0.93 

Sulphate of Magnesia, 1.17 

Carbonic acid, &c., 0.60 

12.87 


This will be found very nearly the composition of sea-water as to its 
principal constituents, but in quantity amounting only to very nearly 
one-thirdkof sea- water for the same volumo of water.” Dana in his 
Manuel of Mineralogy also states that the amount of solid substances 
in sea-water changes between 32 and 37 parts in 1000 pts. of water. 

# Measuring about one inch iu diameter. 
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We may, therefore, say that the brackish water from Port Canning is 
composed of very nearly one part of sea, and two parts of river-water . 

The occurrence of a species of Sagartia in brackish water, resembling 
in nearly all respects of its organisation marine species, is one additional 
fact how often an animal has it in its power to select or change the con- 
ditionsof its life. It docs not apparently depend so much on the quantity 
of certain solid constituents, composing sea- water, as it does on their 
presence in general ; smaller quantities of them may occasionally have 
no effect upon tho animal life, but the absence of one or the other 
of them could likely produce a thorough change in tho fauna. 

Considering the great disturbances of the atmosphere which have 
taken place towards the close of the last year (1867), we could 
suppose that these corals may have been transferred from the sea coast 
in the tank accidentally. This however is not the case. Although 
the water of the river is subject to constant changes of flood and tide, 
and contains a large proportion of fine mud and silt, which undoubtedly 
would greatly interfere with the existence of most other corals, the 
Sagart'm live in it in large numbers. I also found them several miles 
north of Canning, in the tributaries of tho Mutlali river, where the 
water is often much less brackish than further south. Besides the 
Sagartiw there are in the same tanks at Port Canning, and in the 
neighbourhood, a large number of most interesting species of Mollusca 
living which mostly belong to marine types. Many of tho animals may 
die or otherwise become less active, when during tho monsoons the 
water of tho tanks is nearly quite fresh, but some of them certainly must 
survive. Pure fresh water, or even that of the Hooglily obtained at the 
height of the flood, acted injuriously on the Sagartia. The animals, 
when placed in it were momentarily paralysed, though exhibiting 
vitality for some time afterwards, but they died in about 24 hours ; still 
I think it very probable that the specimens would gradually and in 
time get accustomed to the Hooglily water also and they probably also 
occur in this river further south, and nearer the sea. 

I have associated with this extremely interesting species, which gave 
me the opportunity of observing so many new points regayliug the 
anatomy of tho Actiniacea , the name of my friend, Ferdinand Schiller , 
who has been so actively engaged in the improvements of the locality 
where the species was discovered. 
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Phylum , Mollusc a. 

Sub-phylum, Himateg a . * 

These animals are also called Moluscoidea , — they are without a 
complete nervous system, the heart is wanting and if present it is 
without an auricle. 

Class , Bryozoa or Ciltipoda ( Polyzoa , auctorum). 

Heart and special organs of sensation wanting. 

Sub-class , Gymnol^ema.'I* 

With a simple row of tentacles. 

Order , CniLosTOMATA.J— d’Orb.) 

Cells more or less ovate, aperture not produced, closed by an 
operculum or a muscular lappet. 

Sub-order , Inorustata. 

Cells more or less attached by the entire, or a portion of their base. 

Tribe , Membranaoka. 

Cells above wholly or partially membranaceous, the aperture being 
situated in that membrane. 

Family , Flustrellariid^e. 

Cells without special pores. 

Genus. Membranipora, Blainville. 

Cells large, depressed, their single layers generally incrusting 
different objects ; upper portion mostly membraneous ; aperture with 
simple, entire margins, situated at the anterior end. 

Species . Membranipora Bengalensis, Stoliczlca , 1868. 

PI. XII. 

Memb. polyzoario semi-calcar eo, simplici , incrustante seu varie 
torlo ; cellulis depressis , sexangularibus , longioribus quam latis , in 
seriebus allernantibus positis, supra membranaccis , minulissime porosis, 
infra ac laleraliter calcareis, in adultis ad marginem superiorem non - 
nullis spinis solidulis paulum elevatis instructis ; apertura in adultis 
speciminibus sub-rotundata, antice ad termmationem sita, marginibus 
integris aliquantum prominentibus circumdata ; margine posteriori paulo 
productonatque scepius quatuor spinis postice prolongatibus instructo : 

* Haockel, Oenerelle Morphologic , Berlin, 1866, Vol. II. p. cv. 

f The other sub-class form the Phvlactola:ma. 

X The other orders are Cyclostomata , Ctcnostomata, Pal/udicellea and Urna- 
tellea . * 
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splnis inaqmlihm , exterioribus brevioribus quam interior ib us. Animal 
virescente album , lentaculis long is, 14-18 instruct um. 

a . Form of cells . 

The polyzoarium of this species is extremely variable, its form be- 
ing altogether dependent upon that of the object to which it is attached. 
It is cither found incrusting stones or wood, or it grows on different 
water-plants, being then variously contorted and apparently partially free. 
According to this the cells undergo many variations, often so much so 
that it is extremely difficult to determine the characters of the species. 

As a rule they are hexagonal, slightly elevated, about twice 
as long than broad and posteriorly cmarginatod (pi. XII, fig. 1, f). 
The base and the sides are in full grown cells always solid, the 
upper portion more or less membranaceous, representing a usually 
slightly convex, very thin covering. The upper margins of the solid 
portion of the cell, — where the thin membrane is attached — are some- 
what raised, and each cell is separated from the next by a slight furrow. 
The aperture lies at the anterior end, being roundish and provided 
with somewhat thickened, elevated and solid lips. The anterior portion 
of each cell with its margin extends into the basal indendation'of the 
previous one, while the posterior margin of the aperture is much 
more prominent, possessing a small thickened projection which is 
posteriorly often prolonged into four, radiating spines, the outer pair of 
these being much shorter than the inner one (see pi. XII, fig. 2). 

In consequence of the greater elevation of the posterior margin the 
aperture, when viewed perpendicularly from above, appears almost semi- 
circular, but viewed at about an angle of 45 degrees from the front its 
round shape* is distinctly perceptible. The posterior upper portion of the 
cell is always convex, thin, finely perforated, and according to the differ- 
ent stages more or less solid. The radii or ribs originate at the upper 
lateral solid edges and extend in a more or less regular way from 
both sides toward the centre. Sometimes, but not usually, they unite 
in the median line and form solid cross bars. The length of the 
radii also varies with the age of the cells, but their number appears 
entirely to depend upon the length of the cells, (see figs. 3, 4* pi. XII). 

* I mention this point here particularly, because the same roundish form of 
the aperture also occurs in many marine Celleponr and Lepralias , and is usually 
stated to bo semilunar, though in reality it is not so. J 
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In live specimens, the cells are so thoroughly transparent, that 
their detailed structure is very difficultly noticed ; but in dead cells the 
membranaceous covering generally ^disappears, and the solid radii oy 
spines are seen to project towards the median line. It is, however, not 
always the oase that they can be observed, even when the cells appear 
well preserved. On account of their great tenderness, they not only 
become in dried specimens variously contorted, but are often very easily 
broken off ; such is the case in almost all the fossil Membranipora . In 
some, even very old cells however, they remain rudimentary, or do 
not develop at all, with the exception of one posteriqf, median spine 
which is always present. Again other very old cells become en- 
tirely incrusted, even at the aperture. All these variations of the 
form of the ceils and the differences in the arrangement of the 
marginal spines are amply exhibited in figures 1-4 of plate XII, and 
these will give a better idea of those changes than any lengthened 
description. * 

I hardly need to notice the great importance of the study of those 
structural differences of the cells in one and the same species. In the 
present case, I find that the cells which spread over a large flat surface 
usually are short and broad (fig. 3), those which incrust small, thin 
stems of water plants, and the like, are much elongated and narrower 
(fig. 4). Were these forms not passing one into the other, and had 
the animals not in each case been observed, one would certainly may 
think to have a good reason for acknowledging these forms as distinct 
species. How different would this be in the case of their being fossil 
Lepralia or Membranipora ! It is certainly true that we often de- 
scribe merely fossil forms, and not species. 

Only the sides and the jbase of the cells are, as I have previously stated, 
solid ; they are chiefly composed of carbonate of lime, forming a thin po- 
rous layer. Each cell communicates through a large pore with each of 
the six adjoining cells. Two of those larger pores are found on each 
side and one in front and one behind. Sometimes, however, in younger 
cells the number of large pores is greater. When the polyzoarium is 
partially f^fee, for instance in growing round a quantity of algte, each 
cell usually has at the base a long membranaceous tube, through which 
a muscle, originating at the lower side of the mantle, is protruded, 
attaching the cell to the plants, (figs. 7 and 8). The rounc^ opening 

8 
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of this tuLc brocken off, with a slightly raised margin, is generally 
visible near the centre of the base of each dead cell, when carefully 
Removed from its place of attachment ; it is rarely wanting except in 
very old cells (see pi. XII, figs. 5 and 6). When, however, the cells 
arc firmly attached with their entire base the opening often becomes 
closed up, and in time disappears altogether. Viewing the basal 
portion of a polyzoarium each cell appears separated from the others 
by a raised margin, while their median portions usually are slightly 
excavated. The surface is finely porous. The usual colour of the 
cell is pure white, occasionally slightly opac or brownish. 

b. Animal. 

There is little of special interest that I can mention with reference to 
the animal of this species. It is enveloped in a perfectly transparent 
mantle, which lines the internal, slightly rugous surface of the cell, 
and appears to be firmly attached to it posteriorly and at the margins 
of the aperture (see fig. 1,/J pi. XII). When the cell is broken and 
the animal taken out, the mantle generally remains with the cell ; 
it is therefore very difficult to trace out the connection of the 
uuimal to its mantle. I have only observed a few very thin muscles 
posteriorly, but none anteriorly, though they also may exist. Equally 
difficult is it to observe the animal expanded, because the slightest 
motion of the water compels it to remain cloned for a long time. 
When it protrudes out of its cell, the total length of the tentacles 
and a portion of the collar is visible. In the letracted position 
the V-jorm twisted viscera can bo clearly traced through the cell- 
membrane. In the animal, taken out (fig. 1, h) of its cell, the 
length of the retracted tentacles ( t ) measures nearly one fourth of 
that of the entire body ; they are separated by a groove from the 
muscular larynx, in the centre of which lies the mouth ; then 
follow the viscera, usually somewhat contorted, being thickest in 
the middle, and by a sharp twist joining tho membrane which 
surrounds the tentacles at about one-third distance from their 
base. At the end of the visceral cavity, there is usually# seen one, 
seldom two or thvee oval, dark bodies,— probably statoblasts . These 
viewed under the microscope, seemed to be filled with a rather 
homogenous, granular mass, but sometimes there was a contorted, 
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dark string visible, and the rest was filled with a clear fluid 
(fig. 1 i ). Whether this difference is due to different stages of growth 
I am not in a position to say. I ’have not observed their develop- 
ment in the present species, but I hope to recur to this subject at some 
future occasion, when treating of the development of some of our fresh- 
water Bryozoa. 

The microscopical structure of the animal is a granular, or cel- . 
lular substance in which numerous greenish pigment cells are inter- 
spersed. There is no trace of cnidce , such as described in the Actiniacea 
and Acalephat. The tentacles generally are moved about slowly, not 
being usually widely separated from each other, and tho move- 
ments of each are independent from those of the other, they also 
often have the tips bent outward, (see fig. 1, g , pi. XII). It is 
generally stated that the tentacles of all the Bryozoa are tubular, hut 
in the present species it always appeared to me, that they are fiat 
bands with the lateral edges folded in, so as to leave a broad furrow 
in the middle. They consist of about six or seven rows of large 
angular cells, being finely ciliated on either side. The cellular 
structure is perfectly different from that of the tentacles of the corals, 
but remarkably resembling, for instanco, that of the tentacles or 
eye-pedicles of small Gastropoda (see pi. XII. fig. 1, k), 

c. Growth of the polyzoarium. 

The progressive growth of the polyzoarium of the present species 
deserves a short notice, inasmuch as the observations on this point are 
as yet rather imperfect. 

The terminal end of each fresh polyzoarium (see fig. la) is very thin 
and membranaceous, being wholly composed of young cells, in different 
stages of development. It is in all the incrusting species of this group of 
Bryozoa free, becoming attached only in an advanced age. The first stage 
(16) appears to be that of a small, flat and homogenous cell, filled with 
a quantity of a dark granular substance. This cell is produced in the 
form of a Jcnosp from the previous cell of the same row. Young cells, 
especially seem to have the power of propagating themselves by buds, 
but in the old cells this mode is replaced by the formation of stato- 
blasts. 
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In a next stage, subsequent to that above mentioned, cells are 
observable in which the granular substance is a little reduced, but 
generally in the right basal corner u dark spot becomes visible with a 
translucent centre. This is the first distinct embroyonal form (fig. lc). 
Subsequent to this the upper edges of the sides of the cell and the 
base become more solid, (fig. 1 d), then a small spine appears posteriorly, 
but no aperture as yet in the upper membrane, though it seems to be 
indicated by an opac-line (fig. 1 e). In the transparent centre of the 
embryo there are furrows to be observed, radiating from the centre and 
indicating the formation of the tentacles ; a few thin muscles are also seen 
attaching the young animal to the posterior end of the cell. After 
this, the development appears to make more rapid progress ; the body 
extends, the twisted viscera become perceptible, the membrane covering 
the aperture is absorbed and the basal string which gives the cell a 
fixed position developed (fig. 1 /*). Thus the animal is seen perfect, 
lying in the cavity of the cell, and the mantle becomes attached all round 
the margins of the aperture. At a progressive age, the statobasts 
appear in the posterior portion of the visceral cavity, and the upper 
membrane of the cell gradually attains a greater solidity by a number of 
thickened radii or spines. All these stages of cells may often be 
observed on only a small terminal portion of a large polyzoarium 
(fig. 1). The basal string is very strong in the young cells, but 
becomes obsolete in advanced age, as I have previously mentioned, 
it is therefore only a temporary organ, and not’ essential to the existence 
of the animal. 

I also may notice at this opportunity that I observed on one of the 
polyzoria, small membranaceous tubes attached between each two cells, 
near their apertural margins. Out of these tubes an organ was 
voluntarily, and independent of the animals in the cells, projected und 
retracted. It simply consisted of two fleshy flagella ; these were 
probably the so culled avicularia the true nature of which, — as appre- 
hensive organs, — is as yet little known, but the surface was so much 
covered with different Spongilla, that I was unable to trace the 
immediate condition of these supposed avicularia with 9 the cells 
themselves. When the polyzoarium was dried, the membranaceous 
tubes and naturally also their contents disappeared. 
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d. Chemical composition of the polyzoarium . 

When boiled in hydrochloric acid, the polyzoarium left as re- 
sidue a very thin membranaceous skeleton; it was complete as 
regards form of the cells. This membranaceous skeleton could 
hardly be anything else, than chitin, as distinguished from the 
common horny substance by being insoluble in hydrochloric acid.* 
Subsequently I burned several portions of the polyzoria in a platina 
crucible, until every trace of organic matter disappeared. The cells 
were by this operation not materially affected, but placed in hydro- 
chloric acid, they were almost perfectly dissolved, they seem therefore 
to a very large proportion to consist of carbonate of lime. There was a 
small residue of siliceous spicuhe and scleroid particles left, but these 
were most probably derived from the numerous Spony iliac adhering to 
the cells. 


e. Habitat . 

Membranipora Bengalemis was found at Port Canning with 8a~ 
yartia Schillcriana in the same tank of brackish water ; it is, how- 
ever, much more widely distributed as the last. It also occurs in 
tanks, the water of which contains only about one fifth of sea-water. 
I found the species incrusting old trunks of wood on several places 
along the Mutlah river, on many points in the salt-lakes and in other 
places of the Sanderban. The present species does not, however, occur 
in fresh water, where it appears to be replaced by Hislopw, evidently 
belonging to the same family of Chit automata. There are a large num- 
ber of similar forms found on various places of the coast of the Bengal 
Bay. One of these, with smaller cells, is often seen on shells and 
fragments of wood coming from the lower portions of the Sanderban, 
but it is difficult to obtain it in good preservation. 

A marine species which I lately collected at Ceylon and at Aden is 
very like the one here described but it has the cells much more solid. 

# The pfhtes at the entrance of the (esophagus, or the so-called theeth, 
have been found also to oonsist of ohitin. 
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Explanation of Plates . 

Plate X, (p. 33). 

Fig. 1. Unfolded specimen of Sagartia Schilleriana , in natural size (see 
p. 33) ; 1 a, a portion of a tentacle of the second series ; 1 b, a portion of 
a tentacle of the first series, both enlarged twice the natnral size ; 1 c, 
termination of a primary tentacle, with the cnidce arranged in spiral 
rows, six times the natural size ; 1 d, longitudinal section of one tentacle, 
shewing the different layers of which it is composed, (p. 39). 

Fig. 2. Top-view of the specimen represented in fig. 1, when in a half 
contracted position, (p. 34). 

Fig. 3. Side-view of the same, with the ovaria visible through the trans- 
parent body, the tentacles half protruding, and several acontia ejected. 

Fig. 4. Side-view of the same specimen in a fully contracted position, the 
transverse rugations being more distinct than in the former positions, 
(p. 34). 

Fig. 5. View of the basis ; numbers 1-5 showing the 5 series of the septa ; 
the dark spots, each situated on either side of the* primary septa, 
represent the ovaria , and the striped marks, more centrally situated, tho 
bundles of the craspeda, (p. 35.) 

Figs. 6 — 9. Side-views of the various abnormal forms of the same specimen, 
(p. 50). 

Plate XI, (p. 35). 

Fig. 1. View of a specimen turned inside out. the primary septa and the 
ovaria accompaning them being prominent, (p. 50) ; 1 a , represent throe 
shrunken tentacles, enlarged. 

Fig. 2. Ideal representation of the distribution of the septa and tentacles 
according to the different circles (p. 40). ' 

Fig. 3. Ideal perpendicular section of a Sagartia, in half of its basal 
diameter, (see explanation of the various letters on p. 35). 

Fig. 4. Appearance of the mucous layer, enlarged 200 diameters ; 4 a, a few • 
isolated cnidce, enlarged 500 diameters (hoc p. 36). 

Fig. 5. Upper or outer view of the scleroid tissue ; 6 a , the internal view 
of the same ; 5 h, calcareous sclcroids ; 5 c, siliceous scleroids, very 
much enlarged, (p. 37). 

Fig. 6. A portion of the scleroid skeleton, after the specimen was burnt in a 
crucible (see p. 38). # 

Fig. 7. Cnidce of the tentacles (p. 40). 

Fig. 8. Longitudinal section of a portion of a craspedum, and 8 a, its cnidce , 
morg enlarged (p. 43). 
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Fig. 9. Longitudinal section of a portion of an acontium ; 9 a and 9 b , its 
cnida (p. 44). 

Fig. 10. A portion of an ovarium , 10 a , shewing the distribution of the 
eggs in the mass ; 10 6, eggs much enlarged ; 10 o, one cnida from 
the ovaria (p. 46). 

Fig. 11. Appearance of the spermatozoa slightly enlarged. 

Fig. 12. Male follicle, (see p. 50). 

Fig. 13. Spermatozoa, very much enlarged. 

Fig. 14. Eggs surrounded by spermatozoa, (p. 47). 

Plate XII, (p. 55). 

Fig. 1. Natural size, of a portion of the polyzoarium of Membranipora 
Bengalensis ; 1 a , enlarged, With two supposed avicularia on the left 
corner ; 1 b , — 1 f, various stages in the development of one cell (see p. 59) ; 
1 g, a full grown ceil with the animal partially protruding, the body 
seen through the transparent cell ; 1 Ji t the animal taken out (p. 68) ; 
1 i, a statoblast ; 1 h, internal view of the terminal portion of a tentacle 
(p. 69). 

Fig. 2. Front view of a few cells, greatly enlarged, also shewing the spines 
attached to the lower lip (p. 67). 

Fig. 3. Front view of a number of cells of an oval Bhape ; 3 a , much 
enlarged portion of the upper surface, with two transverse, solid radii. 

Fig. 4. Much elongated cells which were attached to a stem of a plant. 

Figs. 5-6. Back-views of two kinds of cells, corresponding to figures 3 and 4. 

Figs. 7-8. Side-views two cells, shewing the lateral pores by which they 
communicate with the adjoining cells, and also shewing the lower string 
which is well developed in young colls. 
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Abstract of the lies nits of Ike Hourly Meleoruloyical Observations 
taken at the Surveyor General’s Ojjice, Calcutta , 
in the month of September 1808. 

Latitude 22° 33' 1" North. Longitude 88° 20' 3i" East. 
Height of the Cistern of the Standard Barometer above the sea level, 18.11 feet. 
Daily Means, «fcn. of the Observations and of the 7fygromet i*ic«l elements 


dependent thereon. 
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The Mean Height of the Barometer, as likewise the Dry and .Wet Bulb 
Thermometer Means are derived, from the hourly observations, made during 
♦l-i « Aa.xr. 
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Abstract of the 'Results of the Hourly Meteorological Observation * 
taken at the Surveyor General’s Office, Calcutta, 
in the month of September 1808. 


Daily Means, Ac. of tlie Observations and of the Hygrometrical elements- 
dependent thereon . — ( Continued.) 
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Ail the Hygvometrical elements are computed by the Greenwich Constanta* 
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Abstract of the ’Results of the Hourly Meteorological Observations 
taken at the Surveyor General 9 s OJice, Calcutta 3 
in the month of September 18(>S. 


Hourly Means, &c. of the Observations and of the Hygrometrical elements 
dependent thereon. 
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The Mean Height of the Barometer, as likewise the Dry and Wet Bulb 
Thermometer Means are derived from the observations made at the several 
hours during the mouth. 
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Abstract of the Results of the Hourly Meteorological Observations 
taken at the Surveyor General’s Office, Calcutta, 
in the month of September 1808. 


Hourly Means, <fcc. of the Observations and of tlie Hygrometrical elements 
dependent thereon . — (Continued.) 
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All the Hygromelrirnl elements are computed by the Oveemrieh Constants. 
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Abstract of the Results of the Hourly Meteorological Observations 
taken at the Surveyor General's Office, Calcutta , 
in the month of September 1868. 

Solar .Radiation, Weather, &c. 
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at 1 1 a. m. <fc at 4 & 5 p. m. 
i to 4 p. m. v>_i. afterwards. 
Thunder at 3 & 4 a. m. & at 
6 & 9 p. m. Lightning at 3 <& 
4 a. m. & from 6 to 11 p. m. 
Bain at 3 & 4 a. m. 
i & v^_i. Lightning & rain at 
midnight. Thunder at 1 a. m. 
Vi to 4 a. M. M to 8 a. m. '"i to 
6 p. m., clear afterwards. 
Clear to 5 a. m. ^ i to 4 p. M. f 
clear afterwards. Brisk wind 
at 2 J- p. m. Thunder at 2 p. m. 
Lightning from 7 to 11 p. M. 
Vi to 4 a. m. wi to 8 a.m. 
Stratoni & " i to 4 p. m. Over- 
cast afterwards. Brisk wind 
at 4J p. m. Bain from 7 to 9 
a. m. & from 4£ to 9 p. m. 
Chiefly overcast. Brisk wind 
from 8J to 9J & at 12J a. m. 
Thunder & Lightning at 9j 
p. M. Bain after intervals. 
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M efeorologi ca l Observa ti arts. 


Abstract of the Jl exult 8 of the Hourly Meteorological Observation 8 
taken at the Surveyor General's Office, Calcutta , 
in the month of September 1 868. 

Solar Radiation, Weather, <&c. 


cs<e 2 ! Prevailing 
‘S H „0 direction. 

W ^ | 

I Inches I 

1.09 K. S. E.&E. 


0.27 S. E. & S. by E. 


... S.S.E.,S.E&S.W. 

0.10 S. W. &E. 


0.13 E. & E. N. E. 


0.94 S. S. E. & S. E. 


0.26 S. S. E, S. E. &S. 


0.99 S. & S. by W, 


0.19 S. & S. by E. 


0.24 S.byE, S.&S.S.E. 


►4? General aspect of the Sky. 


* 322.5 Overcasttolp.M.Stratoni after- 
wards. Brisk wind from 3 to 
llj a. M. Thunder from 2 to 

5 a. m. Lightning at 3 a. m. 

! Rain from midniglit to 7 a. m. 

6 from 9 to noon & at 1 J, 3£- 

& 6 P. M. 

’ 229.3 '■m to 6 a. m. Scuds from 8E to 
10 a. m. ~i to 7 p.'m., clear 
afterwards. Rain at & 10J- 
a. m. & at 5i p. M. 

148.9 Clear to 3 a. m. '■h to 7 P. m. 
clear afterwards. 

52.7 \i to 5 a. m. "i to 1 r. m. Stra- 
toni afterwards. Thunder & 
light rain at 1£ p. m. Light- 
ning at 3 A. M. 

82.6 Stratoni to 5 a. m. ^i to 4 p. m. 
Overcast afterwards.' Brisk 
wind from noon to 2 f. m. & 
from 6-J to 11 p. m. Lightning 
at 9 p. m. Light rain at 8 & 
10J a. M. & from 5J toll p. m. 
324.7 Overcast to 5 a. m. Vv_i to 10 a. 
m. & \i to 6 p. m., clear 
afterw ards. Brisk w 7 ind at 2J 
63 & 10 a. m ; Lightning from 
3 to 5 a. m. & at 9 & 10 p. m. 
Rain at midnight, 2, 3, 7, 9& 
10 a. u. & at o.j p. m. 

145.3 Clear to 4 a. m., clouds of diff- 

erent kinds afterw ards. Rain 
at 5& 8 a. m. & at 2 & 4i- p. m. 
80.1 Clear to 2 a. M.^i to 5 p. m. \i 
afterwards. Rain from 6.j to 
74 a. M. 

168.4 Clear to 4 a. m. ^i to 1 p. m. 

Overcast to 6 p. m., clear after- 
wards. Thunder at 2 P. M. 
Rain at 9 3 & 12.j a. m. & at 3J 
& O.V. P. M. 

156.0 Stratoni to 5 a. m., clouds of 
different kinds afterwards. 
Thunder at 4 & 5 J a. m. Light- 
ning at 3 & 4 a.m. Rain at 4J, 
5J & 10J A. m. & at 5£- p. m. 
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Abstract of the Result, of the Hourly Meterological Observations 
taJcen at the Surveyor General’s Office, Calcutta, 
in the month of September 1868. 

Solar Radiation, Weather, &c„ 


" 5 

o o 

CO 
. C 3 

» * 


SI'S 

S« r t 

5 -i^ 


Wind. 


Prevailing 

direction. 


M g 
« £ 

Ph 


P a» 


General aspect of the Sky. 


23 


24 


25 


22 j 
28 

29 

30| 


129.0 


131.5 


131.0 


122.0 


0.90 


0.05 


1.93 


1.16 


130.0 


0.83 


0.66 


S, & S. by W. 
S.byE.&S.S.E. 

S. by E, & S. E. 
E, & E. S. E. 

S.S.W.&S.byE 
S. by E. & S. 

S. & S. by E. 

S. &S. by E. 


It) 

0.3 


0.2 

0.4 

0.5 

0.4 

1.2 


Mlies 

138.9 


132.1 

102.3 

167.8 

105.9 

159.1 


1.8 1164.6 


164,8 


Clear to 5 a. m. to 6 p. m. \i 
afterwards. Rain at 10 & 12-J- 
a. m. & from 3 to 5 p. M. 

Clouds of different kinds to 
noon, to 7 p. m. \i after- 
wards. Thunder at 6* a. m. 
Lightning at 7 & 8 p. m. Light 
rain at 4| and N oon. 

Stratoni to 8 a. m. \ i to^Noonw 
Overcast afterwards, Thunder , 
at 12^ a. m. Rain at 2 } A. m. 
and from 12| to 9 p. m. 
(Overcast to 6 p. m. Stratoni 
afterwards. Lightning to N. 
at 4 a. m . Drizzled at midnight. 
Rain from 10£ a. m. to 2 p. m. 

& at 5, 8, 9 & 10 p. m. 

Stratoni to 2 a. m., overcast to 
8 a. m. afterwards. Driz- 
zled at 2J, 4j & 6£ a. m. 

Overcast to 11 a. m. Stratoni to* 

3 r. m. \i & afterwards. 
Lightning to S, at 3 a. m. 
Thunder at 5J a. M. Rain 
from 1 J to 7 & at 11 a. m. 

\i to 2 a. m., overcast to 1 a. m.. 
\i to 8 p. m. Stratoni after- 
awards. Thunder at 6 & 12 J a.- 
*m. Lightning at 6 a. m. & at 
11 p. m. Rain from5to7 a. m.> 
and at 1 p. m. 

\i to 8 a. M. to 1 P. m. \r 
afterwards. Drizzled at 2 p. 


\i Cirri, — i Strati, Cumuli,\— i Cirro-strati, Cumulo strati, Nimbi 
v*i Cirro cumuli. 
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Meteorological Ofoervatom, 


Abstract of the Results of the Hourly Meteorological Observations 
taken at the Surveyor General’s Office, Calcutta , 
in the month of September 1868. 

Monthly -Results. 


•Inches. 

'Mean height of the Barometer for the month... ... ... 29.68 2 

Max. height of the Barometer occurred at 9 a. m. on the 1st. ... 29.894 

Min. height of the Barometer occurred at 6 p. M. on the 17th. ... 29.447 

Extreme range of the Barometer during the month ... ... 0.447 

Mean of the daily Max. Pressures ... ... ... ... 29.741 

Ditto ditto Min. ditto ... ... ... ... 29.616 

Mean daily range of the -Barometer during -the month ... ... 0.126 


o 

Mean Dry Bulb Thermometer for the month ... 83.1 

Max. Temperature occurred at 2 f. m. on the 3rd. 01.8 

Min. Temperature occurred at 8 a. m. on the 29th. ... 77.4 

Extreme range of the Temperature during the month ... ... 14.4 

Mean of the daily Max. Temperature ... ... 88.0 

Ditto ditto Min. ditto, ... ... 79.6 

Mean daily range of the Temperature duringthe month... ... 8.4 


• Mean Wet Bulb Thermometer for the month ... ... ... 80.4 

Mean Dry Bulb Thermometer above Mean Wet Bulb Thermometer 2.7 
'Computed Mean Dew-point for the month ... ... ... 78.6 

Mean Dry Bulb Thermometer above computed mean Dew-point ... 4.6 

Inches. 

Mean Elastic force of Vapour for the month ... ... ... 0.066 


Troy grain. 

Mean Weight of Vapour for- the mouth ... ... ... 10.26 

Additional Weight ot Vapour required for complete saturation ... 1.61 

Mean degree of humidity for the month, complete saturation being unity 0.86 


•Inches. 

Rained 26 days, — Max. fall of -rain during 24 hours ... ... 3.10 

Total amount of rain during the month ... ... ... 16.60 

Total amount of rain indicated by the Gauge attached to the anemo- 
meter during the month ... ... ... ... ... 10.59 

Prevailing direction of the Wind S. & S. E. 

Note. — The clock attached to the Anemometer being out of order from 4th to 
8th, the Max. Pressure and Bain could not be registered. 









Meteorolegiea l Observa t Ions. 


lxxviii 


Abstract of the Hesults of the Hourly Meteorological Observations 
taken at the Surveyor General 9 s Office y Calcutta , 
in the month of October 18G8. 

Latitude 22° 33' 1" North. Longitude 88° 20' 31" East. 
Height of the Cistern of the Standard Barometer above the sea level, 18.11 feet- 
Daily Means., &c. of the Observations and of the Hygrometrieal elements 


dependent thereon. 


Date. 

Mean Height of 
the Barometer 
at 32° Faht. 

Ban go of the Barometer 
during the day. 

Mean Dry Bulb 
Thermometer. 

Uange of the Tempera- 
ture during the day. 

Max. 

Min. 

Dili. 

Max. 

Min. 

Diir. 


Inches. 

Inches. 

Inches. 

Inches. 

o 

o 

o 

o 

1 

29.787 

29.854 

29.719 

0.135 

83.2 

87.5 

80.0 

7.5 

2 

.775 

1 .838 

.712 

.126 

84.2 

88.5 

80.5 

8.0 

3 

.773 

.821 

.714 

.107 

84.2 

90.2 

82.0 

8.2 

4 

.7(50 

.825 

.707 

.118 

83.9 

87.7 

81.0 

6.7 

5 

.755 

.801 

.705 

.090 

83.4 

88.3 

81.2 

7.1 

0 

-737 

.791 

.680 

.111 

81.9 

90.0 

81.5 

8.5 

7 

.715 

.811 

.692 

.119 

84.8 

90.6 

80.0 

10.6 

8 

.750 

.810 

.701 

.109 

81.4 

90.0 

80.4 

9.6 

y 

.767 

.823 

.721 

.102 

81.0 

89.4 

78.5 

10.9 

10 

.820 

.880 

.781 

.096 

83.0 

88.4 

77.8 

10.6 

n 

.838 

.902 

1 .792 

.110 

82.9 

87.5 

79.5 

8.0 

12 

.803 

.923 

.812 

.111 

83.6 

87.7 

79.6 

8.1 

13 

.870 

.913 

.821 

.119 

85.4 

91.0 

80.6 

10.4 

14 

.872 

.950 

.826 

.124 

85.1 

92.1 

1 80.0 

12.1 

15 

.809 

.929 

.821 

.108 

83.2 

87.5 

78.5 

9.0 

16 

.907 

.962 

.807 

.095 

82.5 

88.7 

78.0 

10.7 

17 

.91,1 

30.00 L 

.890 

.114 

83.1 

89.0 

79.0 

10.0 

18 

.946 

.015 1 

! .888 

.127 

82.5 

87.6 

77.0 

10.6 

10 

.956 

.030 

i ■ 9(U 

.126 

81.7 

87.5 

75.5 

12.0 

20 

.942 

.012 

.899 

.113 

81.7 

87.3 ’ 

76.4 

10.9 

21 

.910 

29.982 

.855 

.127 

82.0 

88.5 

76.6 

11.9 

22 

.872 

.935 

.810 

.125 

81.0 

88.0 

75.0 

13.0 

23 

.876 

.953 

.826 

.127 

79.8 

87.3 

72.2 

15.1 

24 

.886 

.963 

.810 

.123 

80.4 

87.0 

73.7 

13.3 

25 

.876 

.910 

.823 

.117 

80.8 

87.6 

74.8 

12.8 

26 

.903 

.965 

.860 

.105 

80.9 

87.2 

76.0 

11.2 

27 

.945 

30.025 

.901 

.124 

79.9 

87.5 

73.5 

14.0 

28 

.961 

.035 

.909 

.126 

79.5 

86.5 

73.0 

13.5 

29 

.942 

.017 

.880 

.137 

78.0 

85.5 

70.8 

14.7 

30 

.935 

.017 

.874 

.143 

77.5 

85.4 

71.5 

13.9 

31 

.962 

.042 

.905 

.137 

77.6 

84.6 

71.0 

13.6 


The Mean Height of the Barometer, as likewise the Dry and Wet Bulb 
Thermometer Means are derived, from the hourly observations, made during 
the day. 
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Meleoroloy tea l Obaarva t ion s. 


Abstract of the Results of the Hourly Meteorological Observations 
taken at the Surveyor General’s Office, Calcutta, 
in the Month of October 1868. 

Daily Means, Sic. of Uie Observations and of llic llygrometrical element* 
dependent thereon. — ( Continued.) 


^2 tJ t- 
<sj 

bfj ^ s- 

'fi'B -g 

^ cr es 
o » « 

!*■« qj 

1 15 

o o p < 

| . 3*1 

1 " u 


ij ta 

S (b g 

•V, -M ^ 
bCJ 

o ph g 

g ax 

tt) O r^» 
^ f ) 

'XJ - s 


o 

0 

0 

Inelics . 

2.7 

78.6 | 

4.0 

0.658 

3.4 

78.1 ' 

5.8 

.652 

3 .J 

78.6 : 

5.3 

.667 

2.5 

76.6 : 

1.3 

.686 

2.2 

76.7 

3.7 

.662 

Its 

77.1 , 

7.8 

.613 

6.0 

71.6 : 

10.2 

.843 

6.2 

73.6 

10.5 

.821 

6.7 

72.6 

11.4 

.760 

4.6 

71.7 

8.3 

.816 

3.1 

77.6 

5.3 

.628 

y.i 

77.8 

5.8 

.631 

4.6 

77.1 

8.3 

.613 

5.6 

75.1 

10.0 

.857 

4.2 

76.1 

7.1 

.885 

6.0 

72.3 | 

30.2 

.783 

7.0 

71.2 ! 

11.6 

.756 

7.3 

66.7 ! 

12.8 

.720 

6.6 

70.0 

11.7 

.727 

6.1 

71.3 ! 

10.1 

.758 

6.7 

70.6 ; 

11.1 

.741 

7.6 

67.6 i 

13.1 

.672 

6.8 

6 S .2 ! 

31.6 

.686 

6.2 

66.6 , 

10.5 

.725 ; 

5.6 

71.3 

6.5 

.758 ; 

6.1 

70 . 5 - j 

10.4 

.736 

7.1 

67.8 ! 

12.1 

.677 ! 

7.6 j 

66.1 . 

13.1 

.610 j 

! 8.0 ! 

61. 1 i 

13.6 

.605 1 

7.1 

61.6 ' 

12.6 

.615 | 

6.5 

66.5 

ll.i 

.619 ! 


AlUhc flygrometrical elements are computed l»y tbe Greenwich Constants. 
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Abstract of the Results of the Hoar/// "Meteorological Observations 
taken at the S nr re// or GcneraVs Office, Calcutta , 
in the month of October 1 80S. 


Hourly Means, &c. of the Observations and of the Hygrome triad elements 
dependent thereon. 


tf. O 
o £ 

Hour. W 


.Range of the Raromctcr 
lor cneh hour during 
the month. 


.Range of the Tempera- 
ture for eoeli hour 
during the month. 


Inches. I Indies. Inches. | Inches. 


Mid- 
night.! 29.861 | 29.963 

1 O-.J 0,1 K 


.890 I 30.000 
.913 .022 


29.745 0.218 

.733 .212 



o 

o 

j 

o 

! 

! o 

i 

79.6 

83.2 

7 1.0 1 

9.2 

79.1 

83.0 j 

73.6 

9.4 

78,7 

82.8 

73.0 

9.8 

78.3 

82.5 

72.0 

10.5 

77.9 

82.5 

71.9 

10.6 

77.6 

82.2 

71.0 

11.2 

77.4 

82.0 

70.8 

11.2 

78.5 

83.0 

71.5 

11.5 

81.0 

85.2 

75.0 

10.2 

83.0 

86.7 

77.7 

9.0 

84.8 

87.5 

80.0 

7.5 

85.8 

89.0 

81.4 

7.6 

86.5 

90.0 

82.7 

7.3 

87.0 

90.2 

83.4 

6.8 

87.4 

90.5 

84.5 

6.0 

87.6 

90.6 

81.5 

6.1 

87.1 

91.0 

83.0 

8.0 

80.5 

92.1 

81.5 

10.6 

81.2 

87.4 

80.0 

7.4 

82.9 

86.2 

78.5 

1 7.7 

81.9 

85.0 

77.2 

1 7.8 

81.0 

84.6 

76.3 

8.3 

80.3 

84.0 

75.5 

8.5 

79.8 

83.5 

74.9 

8.6 


Thermometer Means are derived from the observations made at the several 
hours during the month. 
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Meteoro log i ca l Observa lions. 


Abstract of Ike Results of the Hourly Meteorological Observations 
taken at the Surveyor General’s Office, Calcutta , 
in the month of October 18 G 8 . 


Hourly Means, &c. of the Observations and of the Hygromctrical elements 
dependent thereon . — ( Continued.) 
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Point. 
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nr 

Po 
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Additional 
Vapour : 
complete 
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'S s^s 
g.£g 
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o 

o 

0 

o 

Inches. 

T. gr. 

T. gr. 


Mid- 









night. 

76.7 

2.9 

74.7 

4.9 

0.846 

9.14 

1.55 

0.86 

1 

70.6 

2.6 

74.7 

4.4 

.846 

.16 

.37 

.87 

2 

76.2 

2.5 

74.4 

4.3 

.838 

.08 

.33 

.87 

3 

75.9 

2.4 

74.2 

4.1 

.832 

.02 

.26 1 

.88 

4 

76.7 

2.2 

74.2 

3.7 

.832 

.02 

.14 

.89 

5 

75.7 

1.9 

74.4 

3.2 

.838 

.10 

0.97 1 

.90 

6 

75.7 

1.7 

74.5 

2.9 

.840 

.12 

.89 ! 

.91 

7 

76.6 

1.9 

76.3 

3.2 

.862 

.34 

1.01 

.90 

8 

77.1 

3.9 

74.4 

6.6 

.838 

.02 

2.12 

.81 

9 

77.0 

(5.0 

72.8 

10.2 

.795 

8.54 

3.28 

.72 

10 

77.2 

7.6 

71.9 

12.9 

.773 

.26 

4.20 

.66 

11 

77.1 

8.7 

71.0 

14.8 

.751 

.00 

.83 

.62 

Hood. 

76.9 

9.G 

71.1 

15.4 

.753 

.03 

5.07 

.61 

1 

76.7 

10.3 

70.5 

16.5 

.739 

7.85 

.44 

.59 

2 

76.7 

10.7 

70.3 

17.1 

.734 

.81 

.64 

.58 

3 

76.6 

11.0 

70.0 

17.6 

.727 

.71 

.81 

.57 

4 

76.5 

10.6 

70.1 

17.0 

.729 

.76 

.57 

.58 

5 

76.8 

9.7 

71.0 

15.5 

.751 

.99 

.11 

.61 

6 

76.9 

7.3 

71.8 

12.4 

.771 

8.25 

3.99 

.67 

7 

77.3 

6.6 

73.4 

9.5 

.811 

.69 

.10 

.74 

8 

77.2 

4.7 

73.9 

8.0 

.824 

8.87. 

2.57 

.78 

9 

77.0 

4.0 

74.2 

6.8 

.832 

.96 

.18 

.8a 

10 

76.9 

3.4 

74.5 

6.8 

.840 

9.07 

1.84 

.83 

11 

76.7 

3.1 

74.5 

5.3 

.840 

.09 

.66 

- 

.85 


All the Hygrometrical elements are computed by the Greenwich Constants 
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Abstract of the Results of the Hourly Meteorological Observations 
taken at the Surveyor General's Office, Calcutta, 
in the month of October 1SGS. 

Solar Radiation, Weather, &c. 
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J § 
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■— '0 
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P 

P * 

'3^0 
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P*eJ 

K* 


o 

Indies 


lb 

Miles 

1 

129.0 

0.22 

S by E. & S.S.W. 


138.1 

2 

129.0 

... 

S.S.W.&S. by W. 


93.0 

3 

136.0 


S.S.W. & S.by E. 


7C.4 

4 

131.2 

... 

S. by E. & S. 

1.0 

84.0 

5 


1.31 

S. & S. by E. 

0.5 

118.0 

6 

125.0 


S. S. W. & N. W. 


30.4 

7 

130.0 


W. S.W. &.S.W. 


83.2 

8 

127.0 


S.W&W JN. W. 


52.8 

9 

128.0 


W. N. W. & N, 


46.8 

10 

12G.5 


N, 1ST. by E. & E. 


80.6 

11 

120.0 


E,E.byN.&E.byS. 


127.4 

12 

125.0 


E. by S. & N. W. 


7G.1 

13 

128.G 


E.S.E.&E.N.E. 


101.3 

14 

128.8 


E.N.E.&W.byN. 


65.7 

16 

128.5 


S. w. & s. 


50.2 

1G 

128.5 


s. s. w. & s. 


89.4 


General aspect of the Sky. 


M to 8 a. M. to 4 r. m., 
stratoni to S p. m. v_i after- 
wards Thunder at 2 A & 3J- 
r. m. Rain at 1 r. m. 

Scuds from S S W to 2 a. m. 
S to 3 r. m., clouds of 
di tier on t kinds afterward s . 
Lightning to S at 5 a. m. 

|\i to 7 a. m. '"'i to 2 p, m. Vv_i 
afterwards. Thunder at 2 & 
3 v. m. Lightning to N W at 
3 a. M. Drizzled at 4 & 5 p. m . 

j\i to 7 a. m. ^i to 3 p. m., slra- 
toni afterwards. Lightning 
to W at 11 r. m. 

|\i & '"i to 11 a. m., overcast 
to 4 r. m., clouds of dilfereut 
kinds afterwards. Thunder 
at 1J & 2 p. M. Lightning at 
7 v. m. liain from 11 a. m. to 

, 2 P. M. 

[\i to 7 a. m. Clear afterwards. 

\i to 10 a. M. ^i to 4 p. m. 
Clear afterwards. Foggy from 
9 to 11 P. M. 

IClcar to 3 a. m. \i to 9 a. m. 
\i & '"i to 6 r. m., clear af- 
terwards. Slightly, foggy at 
11p.m. 

j Chiefly N i. 

\i to 9 a. m. to C p. m. 
Clear afterwards. Drizzled 
at 3 p. m. 

|\i to 6 a. m. ^i to 7 r. m. clear 
afterwards. 

\i to 7 a.m. to 6 p.m., stra- 
toni afterwards. 

(Clear to 9 a. m. to 6 p. m. 
Clear afterward s . S li ghtly , 
f°ggy from 8 to 10 p. m. 

Clear to 10 a. m. to 6 p. m. 
clear afterwards. 

Clear to 6 a. m. '■'i afterwards. 
Thunder & Lightning to S 
at 8 p. m. 

Clouds of different kinds. 
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Abstract of llie 1 Results of the Hour It/ Meteorological Observations 
taken at the Surveyor General’s Office, Calcutta , 


??i the month of October 1868. 

Solar Radiation, Weather, &c. 
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Af., clear to 9 p. m. \i after- 
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75.4 

Clear. 
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Clear. 
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S.S. E. & W.S.W. 
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Clear, foggy from 7 to 11 r. Af. 
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Clear to 11 a. ai. to 1 p. m. 







Clear afterwards. Foggy at 
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Abstract of the lies alls of the lion rig Meteorological Observations 
taken at the Surveyor General } s Of ice , Calcutta , 
in the month of October 186S. 

Monthly Results. 


Indies. 


Mean height of tlic Barometer for the month... ... ... 29.862 

Max. height of the Barometer occurred at 9 a. m. on the 31st. ... 30.042 

Min. height of the Barometer occurred at 5 p.m. on the Oth. ... 20.080 

Mjctreme range of the Barometer during the month ... ... 0.302 

Mean of the daiJy Max. Pressures ... ... ... ... 20.920. 

Ditto ditto Min. ditto ... ... ... ... 29.811 

Mean daily range of the Barometer during the month ... ... 0.118 


Mean Dry Bull) Thermometer for the month ... ,. 82.2 

Max. Temperature occurred at 5 r. m. on tlic 11-th. .. 92.1 

Min. Temperature occurred at G a. m. on the 29th 70.8 

Ilxtreme range of the Temperature during the month .. 21.3 

Mean of the daily Max. Temperature ... ... .. 88.1 

Ditto ditto Min. ^ ditto, ... ... .. 77.3 

Mean daily range of the Temperature during the month.., 10.8 


Mean Wet Bulb Thermometer for the month ... ... ... 76.0 

Mean Dry Bulb Thermometer above Mean Wet Bulb Thermometer 5.0 
Computed Mean Deu -point for the month ... ... ... 72.7 

Mean Dry Bulb Thermometer above computed mean Dew-point ... 9.5 

Indies. 

Mean Elastic force of Yapour for the month ... 0.792 




Troy grain. 


Mean Weight of Yapour for the month ... ... ... 8.51 

Additional Weight of Yapour required for complete saturation ... 3.03 

Mean degree of humidity for the month, complete saturation being unity 0.74 


Inches. 

Pained 4 days, — Max. fall of rain during 24 hours ... ... 1.31 

Total amount of rain during the month ... ... ... I.53 

Total amount of rain indicated by the Gauge attached to the anemo- 
meter during the month ... ... ... ... ... 1.42 

Prevailing direction of the Wind S. W. & S. S. W. 



Abstract of the Besults of the Hourly Meteorological Observations taken at the Surveyor General's Office , Calcutta , in the month of Oct. 1868. 

Monthly Eesults. 

Tables shewing the number of days on which at a given hour any particular wind blew, together with the number of days on 
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On some new marine Gastropoda from* the Southern Province of 
Ceylon ; — by Messrs. Gr. & Hf Nevill. 

(With plate XIII.) 

[Received and read 5th August, 1868*] 

The seven new species described in this paper, are the first of 
a considerable number of new shells, found by ourselves in Ceylon . 
Up to the present, we have succeeded in identifying over 1,000 
species, and are still obtaining many fresh additions, some of which 
are very interesting forms, and of which we trust, before very long, to 
publish as complete a list as possible. "Ceylon has been much 
neglected in this respect, as regards marine Mollusca, nothing having 
been published about them, except the list in Sir E. Tennant’s 
admirable work which* however, only mentions some of the well- 
known and characteristic Trincomalee species. 

Of the shells hero described, two belong to the genus Oxynoe , 
proposed by Rafinesque in the “ Journal do Phymc” of 1819, for a shell 
from the Mediterranean, O. olivacea ; the description is a very good 
one. Morch in the “ Journal do Concliyliologie” for 1863, Vol. XI, 
mentions nine species as belonging to this genus, namely — 

1. O. olivacea , Raf., Malta. 

2. „ Siebohlii , Krohn, Sicily. 

9 
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3. O. brachyceplialus , Morch, Loc. ? This species would seem 
to require confirmation, Morch having merely described it from 
11 . & A. Adams* figure, intended for 0. Sieboldii , from which, how- 
ever, ho states it differs too much to be possibly the same species. 

4. „ Krohnii , A. Ad., Sandwich I. 

5. „ pellucidus , „ Loc. ? 

6. „ Antillanm y Orst and Morch, St. Thomas. 

7. „ viridis , Pease, Sandwich I. 

8. „ Guminyii , A, Ad., W. Columbia. 

9. „ Vigourouxii Montr. and Souv., N. Caledonia. 

There can be no doubt, the two last named species, must bo re- 
moved to the genus Yolvatella , Pease, (see Amor. Journ of Conch., 
1868, Pt. 2). 

We have also here described two species of the rare genus Gylin- 
drobulla , formed by Fischer in the Journ. de Conch, of 1857, for 
a species from Guadaloupe, C. Beauii ; the only other species, ns yet 
described, is from Soutlf Australia, G . FiscJieri , Ad. and Ang. 

Of Krolin’s genus Lobi(/cr y two species have been described from 
the Mediterranean, L. Philipii , Krohn, and L. corneas , Morch ; a third 
named is from Guadaloupe, L. Souverbii , Finch ., and a fourth from 
Polynesia, by II. Poase, L . pccta . (Amer. Journ. of Conch. 1868, 
Pt. 2). 


Three species of Brodvripia are known from the Philippines, 
'ridescens, Brod., B. rosea , Brod., and B. Cuming h\ A. Ad. A fourth 


was described from Bourbon by Deshayes, B. niUdissima , the same 


writer records B , iridesccns , as occurring at the satue locality •, 


wc have also ourselves found at Ceylon, the rare and pretty species 
B. rosea and add a new species under the name of B . eximia . 


The only species of tho Delphinnlincd at all closely allied to the 
shell lieie described, Cyclostre nia sub-dtsj unctcij H, Ad., is Bclphinula 
nivea, Chernn. Indeed we do not feel quite sure, but that the present 
is the species originally described under that name, and that the shell 
described and figured for it by Kiener and Beeve, may prove to be 
a different one, certainly the two figures in Kiister’s Conchylien- 
Cabinet, one after Chemnitz, the other after Kiener, belong to per- 
fectly distinct species j the present shell, if not tho same, is very close 
to the former, but differs essentially from the latter. 
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Fain. PllILINEIDJE. 

Volvatella, Pease, 1860. 

Volvatella cincta, n. sp. (Plato XIII, Fgs. 4. 4a 4b.) 

T. ovato-cylindracea, membranacea, involuta, in medio paululum con- 
stricta, utrinque producta ; postice abrupte contracta, antice lente ro- 
timdata atque subdilatata ; apertura postice angustissima, in medio 
clausa, antice subrotundata, labio paulo rellexo; labro tenui, postice 
oblique dcsinente, in medio sinuoso ; epidcvmide cornea, pallido 
fusca, cingulis latis rufcsccntibus instructa ; striis incremonti minutis, 
regularitcr flexuosis. 

Long. 11J Mil. — Diain. 6J Mil. 

Differing from its nearest ally, V. Vigourouxii , in the pecu- 
liarity of tlie epidermis and in the anterior part of its aperture being 
more rounded and not nearly so diluted ; there is also no callosity 
near the margin of the inner lip, the difference in size is oqually very 
great, V. Vigourouxii being 24 Mil. in length and 14| in breadth. 

The animal resembles that of V '. fray il is. Pease, (Am. Journ. of 
Conch. Pt. 2. 1868), the colour being bright orange with bands of red 
aggregated corpuscles; it lives in shallow water on reefs among coral- 
lines <fec. ; when molested, exudes a milky fluid. 

Fam. OxYNonDiE. 

Oxvnoe, 1819. 

(Syu. Teams , Forb. 1844. Lophocercwt , Krolin, 1847 ) 
Oxynoe delicatula, n. Bp. (Plate XIII, Fgs. 5. 5a. 5b. 5c.) 

T. ovata, involuta, postice paulo contracta ac truncata, antice roiun- 
data, albida, tenuis ; apertura postice subcircularis, antice ovata, elon- 
gata, dilatata, marginibus prope terminationem posticara approximatis 
instructa, labio levi, tenui, labro postice paulo inflexo, ad margiuem 
acuto. 

Long* 6 Mil. — Diara. BJ- Mil. -Rare. 

The much smaller expansion of tho outer lip. <fcc., at once disHn- 
gub»h this species from 0. Sieboldii, which it most resembles. 
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The animal of this species proves it to be a true Oxynoe> it is of a 
pale sea green colour spotted with round turquoise blue spots, it is 
found on reefs in very shallow water. 

Cylindrobulla, Fisch., 1857. 

Cylindrobulla sculpta, n. sp. (Plate XIII, Fgs. 3. 3a. 3b. 3c.) 

T. cylindrncea, tenui, alba, medio angustata, postice sub-gibbosa ; 
sutura postice profunde incisa et ad terminationem truncata ; labio 
incrassato, labro sinuoso inflexo ; apertura antice subdilatata ac 
rotundiila ; superfleie striis incrementi minutis, flexuosis, postice 
crassioribus, propo rectis notata. 

Long. 6 Mil.— Diam. 4 Mil.— Very rare. 

Cylindrobulla pusilla, n. sp. (Plate XIII, Fgs. 2. 2a. 2b. 2e.) 

T. elongato-cylindracea, postice sub-gibbosa, truncatim desinente, 
alba,nitida, pellucida, tenuissima ; sutura postica angusta ; labro inflexo ; 
apertura antice transversaliter subdilatata, marginibus tenuibus instruc- 
ta ; superficie striis minutis, postice approximatis notata. 

Long. 4 Mil. — Diam. 2 Mil. — Very rare. 

Bather closely allied to C . . Beauii , but differing in the overlapping 
of the outer lip, &c. There also appears to be considerable resem- 
blance to a shell described by H. Peace as Volvatella Candida , (Amer. 
Jouru. of Conch. 1868). 

Lobicjer, Krohn , 1847. 

Lobiger viridis, n. sp. (Plate XIII, Fgs. 6. 6a. 6b.) 

T. ovata, involute, tenuis, virescens, ultimo anfractu postice 
valde inflate ; apertura oblonga, antice attenuate et rotundata, postice 
breviter producta, sub-angustata ; labio tenui, prope recto, lcvi, lente 
elevato ; labro arcuate expanso, ad marginein tenui. 

Long. 3J Mil. — Diam. 5£ Mil. — Very rare. 

L. viridis differs from the other species of the same genus in being 
anteriorly much more gradually rounded, as also by its greater tumidity 
near the spire, &c. 
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Fam . Thooiiidje. 

Cyclostrema (Tubiola) sub-disjuncta. II. Ad. 

(Plate XIII, Fgs. 1. la. lb. lc.) 

Delphinula tubulosa , n. sp. Proceedings Asiatic Society Bengal, 
August, 1868. 

T. tenuis, subturbinata, moderate umbilicata, spira paulo clevata, 
anfractibus quinis, fere tubulosis, rapidc cresccntibus instructa, ultimo 
propc terminationem dissoluto ; superficie striis numerosis spiral ibus 
ornata ; apertura transversal iter sub-rotundata, marginibus tenuibus 
conjunctis ; labro supra atque ad basin insinuato. 

Long. 6£ Mil. — Diam. 9 Mil, — Rare. 

Since the publication of the Abstract of this paper, where this shell is 
noticed as new, we find Mr. H. Adams has described it under the 
above name in the Proc. Zool. Soc. (1808, p. 293) from a specimen wo 
sent to him some little time ago. 

Fam . Stomatiimj. 

Broderipia eximia, n. sp. (Plate xm, Fgs. 7. 7a. 7b, 7c.) 

T„ regulariter oblonga, patelliformis ; apice cxccntrice sub-postico^ 
paululum incurvo, antice sub-applanato, postice lente convexo ; super- 
ficie costulis radiantibus, longioribus ac brevioribus alteraantibus, 
prope apicem obsoletis, interstiis fere asquidistantibus separatis ornata ; 
striis incrementi conccntricis, minutis ; costulis albescentibus, sulcis 
fusco-rubidis ; testa interna margaritacea, in medio callositate tumes- 
cente, incrassata. 

Long. 10 Mil.— Diam. 7 Mil.— Alt. 4£ Mil.— 

Somewhat close to B. nitidissima , Desh., from Bourbon, though dis- 
tinguishable at the first glance. 
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On Pandanophyllum and allied genera , especially those occur ring 
m the Indian Archipelago ; by S. Kurz, Erq., Curator of the 
Calcutta Herbarium. 

[Itecoived and road 7th Octobor, 1808.] 

The genus Pandanophyllum , established in 1844, by Dr. Hasskarl 
in his catalogue of the plants, cultivated in tho Botanic gardens at 
Buitcnzorg (p. 297) remained for a long time but imperfectly known, 
until Dr. Tliwaites in his Ceylon plants, and Professor Oudemans in 
von Mold and Schlcchtcndal’s “ Botanisclic Zeitung ,) directed the 
attention of botanists to this interesting genus of tropical plants. 

Some time ago I noticed, in Professor Miquel’s supplement to the 
flora of Sumatra, several species which that author had placed in the 
genus Lcpironia , but which doubtless are congeners of Pandano- 
phyllnm. This circumstance has induced me to examine all the 
Indian species belonging to Pandanophyllum and its allies, and at 
the same time to describe those species, which occur in the Indian 
Archipelago, as far as the materials at my disposal allow it. In 
the present communication, I shall briefly state tho results which 
I have thus obtained, trusting that they will be acceptable to Indian 
botanists. The new genus, Thoracostachyum } of which I shall give 
a detailed characteristic in the course of this paper, forms to a certain 
extent a connecting link between Hypolytrum and Lcpironia , but it 
is sufliciently distinct from both of them, and deserves to be treated as 
an independent genus of CypehacEiE. 

Hcirpodendron , established by the late Zippelius in the Herbarium 
of the Botanic gardens at Buitenzorg, is the most gigantic of all 
the Cyperaceje I am acquainted with and, when destitute of flowers, 
it is hardly to be distinguished from stemless screw-pines. 

HYPOLYTREJE, N. i E. 

Spicae compositae squamis undique imbrieatis sqamulis squamae 
ut plurimum contrarie instructs ; spiculae solitariae, raring ternae, 
squama opposita obtectae, compressae, 1 — multiflorae, cliclincs v. raro 
hermaphroditae ; fiosculi masculi monandri, uni-squamulati, saepius 
ad squamulam solum reducti ; flosculus femineus centralis v. excentri- 
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cus, nudus v. rarius squamulatus; stylus 2-8— fidus ; qphenium v.- 
achenium drupaccum. 

I shall at first give a short review of the genera belonging to this 
tribe of the natural order Cyperace.®, and then enter in detail upon the 
description of the species, as far as this appears necessary. 

Conspectus genermn. 

A. Pauciflorae. Spiculac 1-3 — -florae; flosculi liermaphroilili v. 
did in as. 

1. Hypolytrum : Spicac corymbosae; spiculae 8 — florae; fl. masc. 
2-3 ; flosc. femin. nudus, centralis ; stylus bifidus ; aclienin ossca. 

P. 2Inlt florae. Spiculac 6 — mult florae ; flosculi diclines. 

* Aclicnia ossea. 

2. Tiioracostaoiiyum : Spicae corymbosae ; spiculae circitcr 6- 
florac ; flosc. extcriorcs masculi, sequentes ad squamulas redueti ; 
flosculus centralis femincus, nudus ; stylus trifidus. 

3. Lepironia : Spica solitaria, sub apice culmi lateralis ; spiculae 
multiflorao ; flosc. masc. 1 — 6, vario modo inter squamulas vacuas 
dispositi ; flosc. centralis nudus ; stylus bifidus. 

* * Ac ken ia drupacea. 

4. Pandanopiiyllum : Spicae capitatae, v. rarius solitariae, termi- 
nales ; spiculae 6-8 — florae ; flosc. 3 exteriores masculi, sequentes ad 
squamulas redueti ; flosc. femincus excentrieus, squamulatus ; stylus 
2-3 — fidus ; achenia acuminata, non stipitata. 

5. Cephaloscirpuh : Spicae capitatae ; spiculae circitcr 7-10 — 
florae ; flosculi 3 exteriores saepius masculi, sequentes ad squamulas 
redueti ; flosc. femineus excentrieus squamulatus et squarnulam vacu- 
um amplcetens ; achenia longc rostrata et longiuscule stipitata. 

6. Scirpodendron : Spicae compacto-paniculatae ; spiculae 8-10 — 
florae ; floscul. centralis femineus nudus ; fl. reliqui omnes masculi ; 
stylus bi— (v. tri ?) fidus ; achenium majusculum, sulcato — 6 costatum. 

I.— Hypolytrum, Pick. 

Spicae laxc vel compacto -corymbosae, teretes. Squamae arete 
imbricatac, dein deciduae, inferiorum nonnullao vacuae, rcliquae 
triflorae, androgynae. Flosc. masc. 2 — 3, monandri, uni-squamiiUiti ; 
squamulae squama opposite breviores, carinato-compressae ; flosc. 
femin. nudus, centralis ; ovarium oblongum v. sublagenaeforme ; 
stylus bifidus. Achenium styli basi conica spongiosa rostratum, 
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compressiusculo ovatum. — Herbae perennes, rhizomate obliquo ramoso 
lignescente y foliis trifarie equitantibm , frequentius trincrviis 7 basi 
complicalisy culmis trigonis paucifoliatis 7 foliis culmeis ochreaeforme 
vaginantibusj corymbis squamosis y spicis parvis v. pusillis. “ . 

1- H. latifolium, L. 0. Rich, in Fers. Syn. I. 70 ; Kth. Enum y 
II. FI. 1 ; Staid., Cyper. 132 ; Miq. FI Ind. Bat . III. 333 ; Bth. FI 
HovgJc. 389 ; Kurz in Tydsch. Eat. Yereen. Ned. Ind. deel XVIII. 
164 ; ejusd . in Bot. Ztg. 1865. 204. — Folia lato-linearia v. linearia, 
sursum marline costaque apiccm versus serrulato-scabra, tfinervia, 
nervis latcralibus 2 crassis in pagina superior c obtuse prominentibus ; 
cul mi paucifoliati ; corymbus am plus, intrieato-ramosus, v. (in var.) 
simpliciuscule ramosus, contractus ; acbenia vix nitentia, in sicco 
lacunoso-rugosa v. sublaevia. 

Rliizoma crassum, *rainosum. Folia subcoriacea v. cliartacea, 
trifarie equitantia, lato-lincaria v.. linearia, fiaccida, basin versus 
parum angustata, complicata, superne explanata, plicato-trinervia, 
margine a medio costaque subtus apicem versus serrulato-scabra, 
2 — 2J ped. longa, 1£ — J poll. lata. Culmi penn. gallin. crassi 
v. gracilcs, strictiusculi v. debiles, trigoni, laeves, glaucescentes, 
pauci — 1 — 2 .foliati. Folia culmea basi ochreaeforme invagi- 
nantia, fol. superius corymbo saepe valde approximatum et potius 
involucro adnumerandum. Corymbus confertiusculus v. divaricatus, 
nunc simpliciuscule nunc intricate ramosus, squarrosus, involu- 
cratus. Involucri pliylla solitaria, semivcrticillos ramorum susti- 
nentia, sursum decrescentim minora et in bracteas transeuntia. Rami 
ancipitcs, laeves, v. acie scabriusculi, basi bulboso incrassati ; in- 
feriors terni rarius quaterni, semiverticillati, 1J~2 poll, longi, 
v. abbreviati basi unibVacteati, superiores bini v. solitarii, basi 
bracteati ; ramuli £poll. longi, bibracteolati, apice 4 — 2 spiculas gerentes 
v. iterato ramulosi et bispiculati, basi vix incrassata ochreaeformi- 
bracteolati. Ramorum bracteae membrauaceae, marginibus clmrtaceis 
oclireaeformi-vaginatae, 2 — 3 lin. longae, v. in ramulis superioribus 
bractea inferior carinato-lanccolata acuminata, viridis, bracteolfi su- 
perjpre obtus& duplo longior. Spicae minimae, elliptico-oblongae, 
obtusiusculae v. acutiusculae, castaneae, nitentes. Squamae ovales, 
obtusae, infimarum nonnullae vacuae, reliquae 3 — florae. Flosculi 
laterales masculi, monaudri, antheris inclusis, uni-squamulati ; $qua- 
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mulae carinato-compressac squama multo breviores ; flosc. centralis 
nudus, femincus, cum flosculis masculis quasi flosculum bisquamula- 
tum hermaphroditum reprcsentans. Ovarium sublagenaeforme, gla- 
brum ; stylus * breviusculus, bifidns, ramis crassis exsertis. Ache- 
nium parvum, in sicco frequentius rugoso-lacunulosum, nitidum v. 
sub-canescens. 

Hab. — I n hill forests, from Ceylon through Hindoostan to Birina, 
Malacca, and the Indian Archipelago, also occurring in the Philip- 
pines, Tropical Africa, Mauritius, Fidji islands. 

Native n^ies : Harassas lalakki, Sund., according Hassk. ; ielat, 
Mai., but the same name is applied by the. Malays to many other 
Cyperace.®. 

This would appear a very variable plant, judging from Bentham’s 
identification of H. lalifolium with AT. trinerve . I myself have not met 
with the intermediate forms, and I accept here their identity merely on 
the authority of that distinguished botanist who, no doubt, had a more 
complete series to compare than I have at present at my disposal. The 
varieties might be distinguished as follows : — % 

Yar. a. gfinni mim , — spicae duplo majores, circ. 2 lin. longae, 
fructigerac, ovales, fusco-canescentes ; aclienia oblonga, crasse rostrata 
praesertim rostro canescente puberulae. — H. latifolium, L. C. Hick., 

I. c . ; H. Mauritinnum, N. E. in Linn . IX. 288 ; Kth. Enum. 

II. 272; H. giganteum, Wall. Cat. 3404; 1 V. E . in Linn. 
IX. 288 ; ej'isd. in Wight Contr . 93 ; H. diatulrum, Dietr. Spec. 
II. 365 ; Albikia scirpoides, Prsl. Eeliq. Haenk . I, 185, t. 35 ; 
Tunga diandra, Rxl . El. Ind . I. 184 ; Hypaelyptum nemorura, P . 
d. B. El. d' Oware , II. 13 t. 67 ; H. ensifolium, Willd herb. 1450 ; 
Schoenus nemorum, Vhl. Symb. III. 8. (Rheede XII. t. 58) ejuscL 
Enum. II. 227. 

Hab. — S umatra ; Singapore : T . Anderson , No. 204 ; South Anda- 
man ; Birma, Moulmein and Amherst : Wall . Cat. 3404 ; Penang on 
the hills (rompot ayam incol.) : Wall. Cat . 3404 ; Silhet : Wall. Cat . 
3404 ; Malay Peninsula : Griff. 6271 ; Fidji islands : Seemann. 

Var. fl. trinerv©, spicae minores,fructigerae globosae, fuscescentes ; 
• achaenia laevia, in Bicco magis minusve lacunoso-rugata, nitentes, 
fusc^gcentes.—Hypolytrum trinervium, Kth . En . II. 272; Steud. 
Cyp . 132 ; Miq- El. I?id. Bat. III. 332 ; Kurz in Tydsch. Natuurk. 
* 10 
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Vereen. Ned. Ind. dtel. XVIII. 164 ; cjusd . m Bot. Ztg. 1865, 204 ; 
Albikia schoenoides, Prd. in Beliq. HaenJc. I. 185, t. 34 ? Hypoly- 
trum schoenoides, N. E. in Linn. IX. 283 ; Suirpus anoiualus, Retz. 
Ohs. V. 15; Hypolytrum myrianthura, Miq.Fl. Ind. Bot. III. 333. 

Sub-var. 1, contracta; — folia ultra poll, lata; culmi penn. gall, crassi ; 
coryinbi (praccipuo fructigeri) contracti, ramosissima ramis inferiori- 
bus plerumque quaternatis. — Western Java ; Sumatra, in Priaman : 
Diepenliorst (paro-paro inc. ; Herb. Bogor. No. 2888.) 

Sub-var. 2, diffusa; — folia ultra poll, lata, culmi penn. gall, crassi ; 
corymbi divaricato-squarrosi, ramosissimi, ramis inforioribus ternatis. 
Rather frequent in the hill forests of Western Java, as on the Salak 
and Pangerango. 

It is often difficult to distinguish Sub-var. 1 and 2 from each other, 
as there arc many transgressions. 

Sub-var. 3, gracilis ; — folia vix. poll, lata, 3 — 3* ped. longa ; culmi 
graciles; coryinbi divaricato-squarrosi, ramosi, ramis inforioribus 
ternatis. — This form is cultivated in the Botanic gardens, Buitenzorg, 
and most probably has come from the hill forests of the Pangerango or 
Salak. It is especially marked by the narrow leaves and the slender 
habit. 

Var. y minor, folia angustissimn, J poll, lata v. angustiora ; culmi 
graciles ; corymbi parvi, ramis abbreviate vix ramosis ; acheniis ut 
in var. /3. 

Andamans, on Termoklee island ; Ceylon : Thwaites, 3468. 

2. H. Borneense, Kurz. — Folia anguste linearia, apicem versus 
sorrulato-scabra, sub-plana, nervis 2 lateralibus in pagina superior© 
impressis, subtus acuto prorainentibus ; culmi nudi ; cory inbus parvu- 
lus, squarrosus, ramis vix ramosis ; achaenia laevissima, nitida, bisul- 
cata. 

Rhizoma stoloniferum, horizontalitcr repens, squamatum, radices 
crassas demittens. Folia sub-coriacea, trifarie equitantia, e basi sen- 
sim angustati linearia, acuminatissima, trinervia, nervis omnibus 
subtus acute prominentibus, supra autem immersis, marginibus costaque 
subtus apicem versus spinuloso-scabra, 1 — 1J pedalia, 6 — 8 lin. lata. 
Culmi foliis longiores, trigoni, nudi, laevissimi ; corymbus vix pollicaris 
in diametro, contractiusculus, basi phyllis 1 — 2 culnio ipso triplo 
longioribus sustentus ; spicae fructigerae subglobosae, iis H. latifo - 
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liae , var. ft. trinervis, simillima; achenia nitida, ovata, atrofusca, 
acuminata, in sicco bisulcata. 

Hab. — Borneo, Labuan : Barber , No. 198. 

This species, in general appearance, resembles JET. latifolium y. 
minor , but may be readily distinguished by the nervature and the 
bisulcate acliens. 

(3.) H. Longirostre, Tliw. Enum. PI Zeyl. 346. 

Hab. — Ceylon : Thwaites , No. 8468. 

SrECIES D TIBIA . 

Hypolytrum compactum, N. E. } in Linn . IX. 280 ; Kth. Emm. II- 
272 ; Steud. Gyp. 32 ; Miq., FI Ind . Bat. III. 833. 

A Luzon species which by Steudcl, and subsequent authors, is 
compared with Pandanophyllum humile , Hassk. 

II. TnORACOSTAOIIYUM. 

Kurz in Tydsch. Nat. Verocn. Ned. Ind., deel. XXYII. (nomen 
nudum). 

Spicae corymbosae, teretes. Squamae undique imbricatae, dein 
deciduae, inferiomm nonnullae vacuao, reliquae spiculam 6 — 7 
fioram androgynain foventes. Flosculi 3 exteriores masculi, sequentes 
ad squamulas reducti ; flosculus summus femineus, uni-sqamulatus. 
Squamulae squama, communi breviores et oppositae, carinato-com- 
pressae. Ovarium compresso-oblongum, utrinque attenuaturn ; stylus 
trifidus. Aclienium ossoum, leiiticulari-comprcssurn, utrinque attenu- 
atum, rostratum . — Ilerhae habit a et vegetatione omnino Hypolytri , 
sed spicis multo major Urns rigide aquamalis insignes. 

1. Th- Sumatranum, Kurz. Folia linearia, plicato-3-nervia, 
spinuloso-scrrulata ; culmi foliis longiorcs, trigoni, oligophylli ; corym- 
bus polystachyus, involucratus, divarieato-squarrosus ; spicae obov- 
oideo-ellipticae, parvulae, in sicco stramineao; achenia lenticulari- 
compressa, utrinque attenuata, rostrata, laevia. — Lepironia Sumatrana, 
Miq.) Suppl. FI. Sumatra , 604. 

Ehizoma abbreviatum, veiticale, radices crassas demittens. Folia 
firma, densa, trifarie equitantia, linearia, acuminata, plicato-trinervia, 
margine costaque subtus a medio spinuloso-serrulata, 2— 2i ped. 
longa, J poll. lata. Culmi folia longitudine superantes, 3 — ped, 
longi, trigoni, striati, glabri, basi paucifoliati. Corymbus polysta- 
chyus, divarieato-squarrosus, rarais brevibus triquetris ; rami inferi- 
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ores foliis fere 1 — 3 ped. longis involucrantibus sustenti, reliqui boii- 
sim minora et in bracteas abeuntia. Spiculae 2 — 5 nae, aggregatae, 
oblongo-ovatae v. obovoideo-ellipticae, acutiusculae, majusculae, niten- 
tes, in sieco stramineae. Squamae cartilagineo-rigidae, convcxius- 
culae, sursum deorsumque minores, elliptico-oblongae, obtnsae ; in- 
fimae 4 — 5 vacuae sacpe acutiusculae ; sequentes spicnlam 7-floram 
androgynam includentes. Flosculi 3 exteriorcs maseuli, monandri, 
sequentes 2 ncutri ad squamulas rcducti ; flosc. intimus cxcentricus, 
femitieus, uni-squamulatus, squamulam septimam stcrilem amplectens. 
Squamulae laterales 2 compresso-navicularcs, in carina ciliolatae, 
reliquae depressae. Ovarium e basi constricta, compresso-oblongum, 
acuminatum; stylus brevis, cum ovario continuus, triiidus, ramis 
elongatis exsertis. Acbenium compresso-lenticulare, utrinque attenu- 
atum, styli basi persistento acuminato-rostratum. 

Hab. — Sumatra, in the forests of the Lampong district, near Ipil, 
Battang lekko : Teysmann (H. Bogor. No. 3932). 

Native names : Selingsieng (inc. Lampongcnsium). 

2. Th. Bancanum, Kurz , in Tydsch. Nat. Vereenig. Ned. Ind. 
XXVII. 286 ; ej tml, in Bot . Zty. 18G5. 204. Folia elongato-line- 
aria, spinuloso-serrulata ; culmi trigoni, apliylli ; corymbus involu- 
cratus, contractus ; spicae breviores, ellipsoideae, obtusae, pauci spi- 
culatae, in sicco griseao ; achaenia ellipsoideo-trigona, convexa, 
apiculata. — Lopironiu Bancana, Miq. Snppl, FI. v. Sumatra , 604. 

“ Caulis subnullus ; folia densa, trifarie equitantia, elongata, line- 
aria, marginibus carinaque spinuloso-sermlata ; culrnus trigonus, 
aphyllus, angulis versus apicem scabris ; irivoluorum inaequaliter 2-4 — 
phyllum ; corymbus contractus, ramis 6 — 10 — stachyis, pedicellis ad 
angulos seiTulato-scabris gominis ternis pluribusve confertis ; spiculae 
ellipsoideae, obtusae, squamis infitnis vacuis subacutis, reliquis ovali- 
bus obtusis striulatis griseis cum levi ruborc (sub anthesi) ; squamulae 
interiores 6 (?), quarum exteriores naviculari-compressae, caring 
ciliatae ; achaenia in singula spicula circiter 4, reliquis suppressis, 
ellipsoideo-trigona, faciebus convexis, sulco interjecto separatis, unit 
majorc, 2 aequalibus minoribus, crasso- Crustacea, styli basi apiculata, 
(Miq. 1. c.) 

Hab. Bnnca, especially on river banks and in swampy places of 
the forests ; Singapore, near swamps : Wall . Cat . 3401. 
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III. Lepironia, L. C. Rich. 

Spicae solitariae, infra culmi apice laterales, teretes, multi-spiculatae. 
Squamae spiraliter arete imbricatae, deciduae, inferiorum nonnullae 
vaeuae, sequentium paucae passim squamulas stcriles plurimas cum 
flosculo femineo includcntes, reliquae multiflorae, androgynae. Flosculi 
masculi monandri 1 — 6, vario modo intevpositi, uni-squamulati, 
reliqui ad squamulas rcducti ; Uosculus femincus centralis, nudus. 
Squamulae carinato-navicularos. Antherae spurie 4-loculares, mu- 
cronatae. Ovarium sublagenaeforme ; stylus bifidus. Acliaenium 
lcnticulare, compressum, obovatum, styli basi persistente rostratum, 
osseum. — Ilerba per Minis aphylla habitu Juncorum , rhizomcitc vage 
rcpcnle squamato , culinis level Urns basi vaginalis, spicis indole Seivporutn 
quorundam . 

1. L. mucronata, A. C. Rich, in Pars. Syn. I. 170; A. Rich , 
in Dietr. Class. 297 ; Kth., Pimm. II. 366 ; Miq., PI. Ind . Bat. III. 
346; S/cud , Glum. I. 181. — Scirpus coniferus, Poir ., Kncycl. 756; 
Suppl. V. 90 ; Restio articulatus, Relz ., Obs . IV. 15 ; Chondrachne 
articulata, R. Br Prod. 220. 

IIab. : Indian Archipelago, Sumatra in Lampongs : Teysm. lib. 
Bog. 4249 ; isl. Banca ; Borneo, Banjermassing : Motley , lib. 1267, 
Singapore. 

Distrib. New Holland ; Madagascar. • 

Native names : Tikooli in Lamp . ; Pooron in Banca . 

Planta elegans, 2 — 3 ped. alta et altior, vegetatione Juncis acce- 
dens. Rhizoma vage repens, hypogacum, radices crassas pcrplurimas 
emit tens, squamis chartaceis testaceis v. brunnescentibus striatis 
obtectura. Culmi pennae scriptoriae crassitudinis v. crassiores, atrovi- 
rides, striati, intus transverse septati, in sicco ad septa nodosi, 
aphylli, basi pauci-vaginati. Vaginae striatae, marginibus merfibra- 
naceis, mucronatae, culmo magis minusve coneolores, basin versus 
fusco-purpurascentcs, infiinae 1—2 ovatae v. ovato-lanceolatae e 
rhizomate orientes ; sequentes magis elongatae amplectentes ; suprema 
usque semipcdalis, caeteras longitudino multo exccdens. Spica soli- 
taria, lateralis, elliptico-ovalis v. oblonga, obtusiuscula v. acutiuscula, 
multiflora, basi culrni processu dilatato versus apicem terete spurie 
bracteata. Rhachis elongato-conica, confertissime et spiraliter cicatri- 
sata, sublignea, intus medullosa. Squarnae spiraliter dispositae, con- 
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fertissimae, post aclieniorura maturitatem valde deciduae, inaequali la- 
to-oblongao, obtusissimac, concaviusculae, scariosae, ad margines 
non raro mngis minusve laccratae, fusco-ferrugincao v. badiae, apice 
intensius coloratac, inferiores paucissimac, vacuae, reliquae spiculam 
squama propria vix longiorem androgynam continentcs. Spicula 12— 
15 flora, flosculi inase. unisquamulati, 1 — 6, monandri, reliqui ad 
sqnamulas reducti et sine online manifesta circum floscnlum femin. 
excentricum nudum dispositi. Squamulae liyalino-albidae, apice 
brunnescentcs, acuminjitae ; lateralcs carinato-naviculares, carina, ele- 
gantcr ciliatae : staminigorae medianae depressac, marginibus inflexis ; 
steriles lineari-lanccolatue, pinnae. Antherae dein exsertae, spurie 
4-locularcs, lineares, atropurpureae, muerone albo terminatae, loeulis 
longitudinaliter dehisccntibus, filamenta pilosiuscula, glabrescentia. 
Pollinia, irregulari-ovalia, sulfurea. Ovarium compresso-ellipticum 
uni-ovulatum, ovulo erecto, glabrum ; stylus bifidus. Achaenia piano- 
con vexa, oblonga, utrinque attenuata, marginata, striata, nitentia, 
testacea, stylo persistente rostcllata ; rostrum dimidium fere longitu- 
dinis acliacnii ipsius attingens introisum curvatum. 

IV. Pandanopiiyllum, Hassk. 

Spicae solitariao v. capitato-compactae, teretiusculae, magnae, 
multispiculatae. Squamae undique imbricatae, dein laceratae et 
emarcescente-pcrsfetentes ; inferiornm plurcs vacuae, reliquae spicu- 
lam 5 — 8-floram androgynam squama ipsa paullo longiores v. brevi- 
ores gerentes. Flosculi exteriores 3 masculi, monandri, uni-squamu- 
lati ; sequentes 2 — 4 steriles squamulis tot item representati ; flosculus 
femineus excentricus unisquamulatus saepius squamulam sequentem 
vacuum ampleotens. Squamulae lateralcs earinato-eompressae, navi- 
cularcs, squamae contrarie insertac. Ovarium sublagenaeforme v. 
oblongum ; stylus 2 — 3 bifidus. Acliaeniutn obovatum, styli basi 
persistente rostratum, utrinque attenuatum, pericarpio carnescente 
indutum, nueleo lapideo, bilo excavato. — Herbae percnnes 9 habitv 
omnino I'and.tnoi um } rhizomatc 1 iynrsccnte ; foliis trifariis basi com - 
plicaiis sessUibus v. pctiolatis Lrincruiis ; culmis triyonis , e slolonibus 
ahbrcciatis squamatis or l is 9 nudis v. sqnanialis ; sjjicis solitariis v. 
capitalist basi involucratis i\ subnudis. 

1* P. palustre, Hassk . Cat. Bog . 297 ; ejusd. Tydsch. Nat . 
Yereen . X. 118; Steud. Ohm. I. 184; Zoll. Cat. 61 ; Walp. Ann. 
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I. 753 ; Miq. FI. Lid. Bat. III. 334. — Folia lato-linoaria, acumi- 
natissima, trinervia, margine costaque spinuloso-serruluta, rigide 
coriacca ; culmi 1 — 1-J pedalia, apliylli, obtuse trigoni ; capitulum 
oligo-v. polystachyum, compactum, magnum, phyllis 3 — 4 latis 
squamaefonnibus eo ipso brevioribus v. aoquilongis involucratum ; 
squamae lanceolatae, obtusae v. apiee dilaceratae, sub-enerviae, cliar- 
taceae ; achaenia inaequali-oblonga, styli basi acuminata. 

Yak. a. Malosica, capitulis saepe pngni infantis magnitudine, 
liemisphaericis v. subglobosis, polystachyis ; spicis autoni duplo v. 
triplo minoribus. 

Yak. p. Silhetana, capitulis irregulari oblongis, e 3 — 9 spicis 
maximis compositis. 

Hab. — In damp hill forests in Western Java frequent, as on Pan- 
gerango, 3 — 4000' ; on the Salak 4 — 5000' ; var. ft, between rocks and 
tree stumps, Passir Madang, Probakti, 2 — 4000' ; Zollinger. Singa- 
pore : Wall. 3541 (young inflorescence); Sillict : Wall. Cat. 4474 
(var. P). 

Native names : Bangkonoli or Harassas tjaeo in Java. 

Rhizoma crassum, obliquum, radices crassas demittens. Folia rigide 
coriacea, trifarie equitantia, lato-linearia, acuminatissima, trinervia, 
marginibua rectangulariter deviis spinuloso-serrata, subtus in carina. 
basi retrorBO scabra, apicem versus spinuloso-serrulata, 6 — 9 ped. 
longa, 1£ — 2 poll, lata, supra atroviridia, nitida, subtus glaucesceuti 
viridia. Culmi 1 — 1J pedales, deorsum sensim attenuati, obtuse tri- 
goni, basin versus subteretes, glauccscenti-virides, giabri, sublente 
albido-punctati. Spicae pliuimae elliptico — v. conico-oblongae, i — 1 
pollicem paene longae, capitato-conglomeratae, involucratae ; involucri 
phylla 3 — 4 v. 6 — 8, squamaeformia, coriacea, c basi latissima oblongo- 
o valia, acutata, planiuscula v. concaviuscula, spicularum longitudine 
aqualia v. vix longiora. Squamae lato-lanceolatae v. lanceolatae, apice 
obtusae v. saepius dilaceratae, sub-enerviae, laeves, chartaceae, cflavos- 
ccnte brunnescentes ; inferiorum nonnullae vacuae ; sequentes spiculam 
squama breviorern 6-floram androgynam includentes. Flosculi omnes 
uni-squamulati ; exteriorcs 3 monandri, interiores 2 ad squamulas 
reducti, flosculus intimus excentricus femineus. Squamulae laterales 
eompresso-naviculares, carina ciliatae ; squamula flosculi feinin. line- 
aris, sub-plana, marginibus inflexis. Antherao exsertae, biloculares, 
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ab ovario aversae. Ovarium sublagenaeforme, glabrum ; stylus lon- 
giusculus, bifidus. Achaenium inaequali-oblongum, utrinque attenu- 
atum, obsolete trigonum, styli basi persistente acuminatum, pericavpio 
tenui carnescente testaceo, liucleo lapideo nigro. 

2. P. squamatum, JEurz . — Folia lato-linearia, acuminatissima, 
trinorvia, marginc costaque spinuloso-serrulata, rigide coriacea ; culmi 
abbrcviati, J — 1 J — pollicares, squamati, trigoni, obscuri ; eapitula 
oligo-rarius mono-stachya, compacta, oblonga ; squamae ellipticae, 
obtusae v. apice laceratae, in sicco striatae, chartaceae ; achaenia 
utrinque attcnuata, bicarinata, rostrata. 

Hab. Java, in hilly parts of Buitenzorg : Zippclius (in lib . Bogor .) 

Rliizoiua lignescens, verticale v. obliquum, radices crassas demit- 
tens. Folia trifario equitantia, c basi complicate lato-linearia, acu- 
minatissima, trinorvia, latcribus deviis margine subtusque in costa 
apicem versus spinuloso-serrulata, coriacea, 5 — 6 ped. longa, 1 — lj 
poll. lata. Culmi e foliorum axillis erumpentes, abbrcviati, £ — 
poll, longi, undique, pracsertim basi,. squamis ovato-oblongis concavis 
acutis striatis obtecti, trigoni, striati, glabri. Spicae 2 — 3, capitato- 
conglomeratae, rarissime solitariac, oblongac, obtusae. Squamae un- 
diquo imbrieatao, ellipticae, obtusae v. saepius lacerantes, in sicco 
strinlatae, fuscescentes, inferiores 4—5 vacuae saepe involucrantes, 
roliquae spiculam G-iloram squama propria- paullo longiorcm andro- 
gynam coutiiientes. FlosculiB exteriores masculi, inoiiandri, sequentes 
ad squamulas reducti, flosculus intimus excentricus femineus squamu- 
lam vacuam amplectcns. Squamulae lateralcs lineares, curvati* 
carinato-navicularcs, in carinis minute denticulatae. Achaenium 
adhuc (immaturura) oblonguro, utrinque acuminatum, bicarinatum, 
pericarpio tenui coriacco, liucleo lapideo cinerascente apiculato. 

3. p, Zeylanicum, Thw. Emm. PI. Cegl. 345. 

Hab. Ceylon : Thiuaites , 0. P . 3029 ; South Andamans. 

This species, which is not yet recorded from the Indian Archipela- 
go, differs from the next one, P . Miquelianum , especially by the 
more robust and obtuse spikelets, which form a head, when fully 
grown, not dissimilar to that of P . palustre. The scales are 
furnished by a broader white (in dried state brown) margin. Dr, 
Thwaites describes his plant as having a clavate style, but the Anda- 
man specimens have them normally two cleft. I saw the Ceylon 
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plant in the Herbarium of the Botanic gardens at Buitenzorg, but 
unfortunately I have here no specimen to examine. I Btrongly suspect 
that Dr. Thwaites, when describing the plant, has had before him 
young spikelets only. 

4. P. Miquelianum, Kurz. Folia elongato-linearia, acu- 
minatissima, trinervia, margine costaquc spinuloso-serrulata, flaccida, 
utrinque nitentia, saturate v. flavescento viridia; culmi elongati, 
11 — 3 pedales, nudi, trigoni, nitentes; spicae solitariae, squamis laete 
viridibus angusto albidc (in sicco fuscescente) marginatis ; achenia 
oblonga, utrinque attenuata, acuminata, vix carinata. — Lepironia 
enodis , Miq., Suppl. FI. v. Sumatra, 603 ; Lepir . foliosa , Miq 1. c. 
(spicis adhuc virgineis.) 

IIab. Sumatra, in the jungles of Danoh-tjaloh, Moesi, Palembang : 
Teysni. Hb. Bog . 3686 el 4051. 

Native name : Rumput selingsieng in Palemb. 

Rhizonia crassum, obliquum v. subverticale, lignescens, radices 
plurimas crassas demittens. Folia trifarie-equitantia, lato-, v. anguste- 
liucaria, acuminatissima, infra medio paullo angustata, complicata, 
basi vix dilatata, 4 — 5 ped. longa, i — 1 poll, lata, margine versus 
basin et apicem, v. tota longitudine, remotiuscule spinuloso-serrulata, 
costa apicem versus spinulosa, trinervia, marginibus rectangulariter 
deviis. Culmi c rhizomate stolonibus abbreviatis squamatis orientes, 1£ 
— 3J ped. long., sursuui sensim incrassti, obtuse trigoni, striulati, 
nitentes. Spicae terminales, solitariae, conico-ellipticae v. clavato- 
oblongae, obtusae, dein acuminatae. Squamae undique arete imbri- 
catae, emarccscente persistentes, sursum sensim minores, oblongo- 
lanceolatae v. lato-oblongae, acutatae ; superiores obtusiusculac, virides, 
margine angustc membranaceo albidae (in sicco autem fuscesccntes), 
sub-trinerviae, nervis tenerioribus parallelis percursae ; inferiores 9—10 
vacuae, sequentes 5 —florae. Flosculi omnes unisexuales, exteriores 
3 masculi, monandri, intimus femineus squamulam sterilem amplec- 
tens. Squamulae flosculorum exteriorum compresso-naviculares, carina 
croso-ciliolatae, medianae depresso-bicarinatae, in angulis ciliolatae. 
Filamenta dein elongata paullo supra squamulam exserta ; antherae 
lineares filaraento dimidio breviorcs, biloculares, longitudinaliter 
dchiscentcs, flavesccntc-albidae, apice ^ minute apiculatae. Flosculi 
feminei excentrici, squamula depressa, linearis, marginibus inflexis 
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squamulam sterilem amplectcns. Ovarium sublagenaeforme laeve ; 
stylus breviusculus, ovario eontinuus, emarcescente persistcns, tri- 
Adas, ramis inclusis. Acbacniura obovatum, basi angustatum, apice 
styli basi persistentc acuminatum, poricarpio tcnue carnosulo (in 
fiicco coriaceo) laevi testacco, nucleo lapideo nigrescente. 

Prof. Miquel, in establishing his Lepironia enodis had only tlio 
full-grown inflorescences before him, which were distributed from the 
Botanic gardens, Buitcnzorg, under No. 3029, and described therefore 
the plant as having no leaves. But the leaves with young inflores- 
cences were (by mistake probably) distributed at the same time under 
No. 4051, coming also from Palembang, and upon these specimens 
he founded his Lepironia foliosa . 

5. P. Humile, Hassle., Cat. Bog., 297 ; Steud., Cyp. 134 ; Zoll , t 
Cat 61 ; WaJp., Ann. I, 753 ; Miq., FI. Ind . Bat. Ill, 334 ; Ondem ., in 
Bot. Ztg . 1866, 193. — Folia petiolata, lamina elongato-elliptica retusa 
abrupte subulato-cuspidata, marginibus apicem versus spimiloso-ser- 
r ill at a ; petioli complicati, basi vaginato-dilatati ; culmi plermnque 
geminati, elongati v. abbreviati, basi Bquamato-vaginati ; spicae solita- 
riae (rarius binae), squamis fuscesccnte viridibus plurinerviis ; achenia 
oblonga utrinque attenuata, acuminata, obsolete bicarinata. — Lepi- 
stachya praemorsa, Zipp. M. S. ; Lepironia cuspidata, Miq. Suppl. FI. 
v. Sumatra, 603 ; Pandanophylluin Zippelianum, Kurz in natuurh. 
Tydsch. v. Ned. Ind. XXVII. 126 ; ejusd. Bot. Ztg. 1865 204. 

Hab. : One of the most common grasses in the hill forests of 
■Western Java, at 3-5000' ft. elevation ; occurs also in Banca : 
Tey8mann ; and in Sumatra : Iiorlhals. 

Native name : Solilenat, Sunda. 

Rhizonm crassum, obliquuin v. verticale, lignescens, radices pluri- 
mas demittens. Folia trifarie equitantia, subcoriacea, petiolata; 
lamina elongato-elliptiCa, 1 — 1£ pod. longa, 1J — 2£ poll, lata, basi 
in petiolum conq)licatum longitudine ab 1 — 2£ poll, variantem basi 
vaginato-dilatatum decurrens, apice retuso abrupte subulato — ( — 2 
poll.) cuspidata, plicata, 3 — nervis, marginc apieem versus costaque 
spinuloso-seniilata. Culmi o stolonibus abbreviatis squamato-vagi- 
natis plerumque geminatim orti, nudi, deorsum attenuati, obtuse 
trigoni, striati, glabri, 1 — 4 poll, usque ad pedem longi, intense 
virides opaci, sub lente albido-punctati. Spicae oblongae v. ovato- 
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oblongae, obtusiusculae v. acutiusculae, solitariae, v. passim binae. 
Squamae arete irnbricatac, emarcesceute persistentes, sursum sensim 
minorcs \ inforiores 3 — 4 vacuae, lanccolatac v. oblongo-lanceolatae, 
obtuse carinatac, striatae, opacae, virides, margino membranaceo 
brunncsccntes ; sequentes ecarinatac, nervosae, teneriores, flaves- 
cente-testaccas v. brunnescentes, nitentes, spiculam 6 lloram andro- 
gynam foventes. Flosculi omnes uni-squamulati, 3 exteriores masculi, 
monandri ; 2 interiores ad valvulas reducti : Hose, intinms excentricus, 
femineus. Squamulae fiosculorum laterali compresso-navicueulares, in 
carinis croso-ciliolatae, medianae deprcssac. Antlierae exsertae. Ovari- 
um sub-lagenacformc, laeve ; stylus brevis ovario continuus, etnar- 
ccscente persistens, trifidus, ramis clongatis inclusis. Acbacnia oblonga, 
styli basi apicuiata, obsolete bicarinata, pericarpio carncscente (in 
sicco coriaceo) brunnescente asperulo, nuclco lapideo nigrcscente. 

This is a. very variable species, not only with regard to the leaves, 
which arc longer or shorter petioled, but also with reference to the 
length of the culms, sometimes attaining nearly the length of the 
leaves, sometimes reduced so as to let the spike appear almost sessile. 
Sometimes these culms are furnished also with a 'few bracts. 

6. p. immersiim, Tim. Enum . PI. Zcyl. 433. 

Hab. : Oeylon : Thwaites G. P. 3819. 

Rhizoma crassuin, liguescens, radi cosum. Folia trifarie-equitantia, 
2 — 2|- pedalia, pollice angustiora, angusto linearia, acuminata, basin 
membranaceo-marginatum breviter vaginantern versus angustiora, 
complicato-trinervia, laovia, supra nitida, subtus glauceseentia et 
opaca, marginibus costaquo basin versus remote ot minute sermlata 
v. omnino laevia. Culmi pollicares v. breviores, bracteis sursum 
majoribus spica. ipsa solitarid sublongioribus obtecti Bracteae cul • 
mcae superiorcs involucrantes, membranceo-marginatae, lincares, acu- 
minatae. Spica fructigera cerasi minimi magiiitudine, densiuscula, 
squamis late-ovatis acuuiinatis in sicco fuscescentibus striatis. Ach- 
aenia ovata, incurvato-rostrata, ecarinata ; pericarpio carnosulo. 

V. Cephalosciupus, Kunz. 

Spicae glomcrato-capitatae, multi -spiculatae. Squamae undique ira- 
bricatae, emarcescentc persistentes, inferiorum nonnullae vacuae, reliquae 
spiculigerac. Spiculae 7 — 10 florae, squama propria longiores. 
Flosculi omnes uni-squamulati, nunc 3 exteriores, nunc 3 alii masculs, 
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monnndri, reliqui ad squamulas redueti ; flosculus intimus femineus 
squamulum sterilem amplectons. Squamulae laterales carinato-com- 
pressae. Ovarium basi stipitifonni-attenuatum ; stylus trifidus. Ach- 
aenium loiige stipitatum, rostraturn, pericarpio carnosulo, nueleo 
lapideo. — Herba pcrennis habit a omnino P andanophyllorwn , seel phyllis 
involucrantibus longissimis etiam adspecta diversa. 

1. C. macrocephalus, Kurz* — Hy poly trum macroccphalum, 
Gaud, in Freyc . Jt. Bob . 414 Kth. En . II. 273 ; Steud ., Cyp. 133. 

Hab. : Moluccos ; Gaudichaud j ib. isl. Batjan ; Teysmann . (in 
Kb. Bog.) 

Rhizoma Folia. .....Culmi trigoni, glabri, pedal es, basi pauci- 

ioliati. Spicae semipoll iearcs, majusculae, plurimae, inaequali- 
oblongae, compressiuscnlae, glomeratae ; glomeruli pliyllis singulis 
sustenti in capitulam involucratum pollicem dein li poll, crassnm 
compacti. Involueri phylla inferiora 3 — 4, pedalia v. longiora, poll, 
lata, lato-linearia, subulato trigono-acuminata, triuervia, rnarginibus 
rectangularitcr deviis, margino costaque subtus apieem versus spinu- 
loso-serruluta, subcoriacea, phylla sequentia inox in bractcas glomerulis 
ipsis minores lato-ovatas acuminatas transcuntia. Squamae undique 
imbricatae pclluccscente-cliartaeeae, oblongo-lanceolatae, obtusius- 
culae, trinerviao, glabrae, nitentes ; inferiorum nonnullae vacuac, 
reliquae spiculam 7—10— floram incl mien tes. Spiculac lineares, com- 
pressae, squama longiores. Flosculus intimus excentvicus femineus 
uni-squamulatus, squamulam sterilem amplcctens ; llosculi sequentes 
3 v. 3 alii extimi masculi, monandri, uni-squamulati, rcliqui ad squa- 
mulas vacuas redueti. Squamulae laterales eompresso-naviculares, 
carina ciliatae, medianao de pressae. Ovarium sublagenaeforme, utrin- 
que angustatum, glabrum ; stylus longus, persistens, trilid us, ramis 
elongatis. Achaenia oblonga, basi in stipitem longum gracilem at- 
tonuata, tricarinata, stylo porsistente louge aciuninato-rostrata (ros- 
trum aehaenium longitudino paullo superans), pericarpio carnosulo, 
(in sicco tenui coriaceo) glabro testaceo, nucleo lapideo nigrescente. 

I have not Gaudicliaud’s work above cited for consultation,’ but I think 
I am correct in quoting his plant fromKuntk’s and Steudel’s descriptions. 

VI. SaiKPODENDRON, ZlPPELICS. 

Spicae glomerato-paniculatae, compactae, undique squamatae. Squa- 
mae emarccscento persistentes, inferiores saepius tii — superiores uni- 
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spiculatae, 8 — 10 florae, androgynae. Flosculus centralis femineus, 
nudus ; flosculi rcliqui musculi omnes monandri, uni-squamulati. 
Squamulae squamae contrariae ; laterales compresso-navicularos ; 
vacuae nullac (an semper ?). Ovarium lagenaeforme ; stylus longius- 
culus, bi — (an etiam tri?) fidus. Acbacuiuui magnum, obovatuni, 
6, (12 ?) costatum, periearpio carnoso (in sicco cortieoso rugoso), 
nucleo lapideo mueronulato. — Planta perenn is hahitu Pandanis veris 
acaulibiis iia si m Hits , ut ab his aegre dittcernenda nisi inflorescentia . 

1. Sc. costatum, Kurz. Scirpodcndron pandanifovme, Zipp. 
MS. ; Pandanophyllum costatum, Thiu. En. PI. Zeyl. 433 ? Scleria 
macrocarpa, Wall. Cal. 

Hab. — In tbc bill jungles of Western Java along the torrents and 
in swampy places : Zippelius 9 Sfe. Singapore and Penang : Wall. 
3538 ; Ceylon : Tkwailes . 

Native names : Harass as in Sunda. 

Ehizoma crassum, obliquum, lignescens. Folia coriacea, trifarie 
equitantia, lato-lincaria, acuniinatissima, 6 — 9 ped. longa, pollicem 
lata et latiora, trinervia, lateribus rectangulariter deviis, margine 
costAque a medio spinuloso-serrulata. Culmi f — lj- ped. longi, 
trigoni v. triquetri, glabri v. in angulis scabcirimi, apliylli, basi 
squamati. Panieula compacta, terminalis, pauei-ramea, ram is brevibus 
crassis simplioibus, inferioribus 3 — 4 phyllis singulis sustentis in- 
volucrantibus. Involueri phylla longissima, 7—2 ped. longa, foliis 
suboonformia. Spioae sessiles v. sub-sessiles, compositae, basi bractea 
magna eliartaeea e basi lata oblonga acuta concava sustentae. Squa- 
mae oblongae, obtusiuseulae, carinatae v. subearinatae, striatae, mem- 
branaceae, inferiorcs saepe spiculas ties, sequeutes spiculam unicam 
squama propria breviorem tegentes. Flosculus centralis nudus femin- 
eus. Squamulae laterales lato-carinato-naviculares, carina ciliolatae. 
Antlicrae oxsertte. Ovarium sublagcuaeforme ; stylus longus, bifidus, 
rainis brevibus. Aeliaenia drupacea, magnitudine pisi major is, in 
sicco sulcato 6 costata, rugosa j pericarpium in sicco cortieosum j 
nucleus obovatus, obsolete 6 — costatus, apiculatus, lapidous. 

I am in doubt whether Dr. Thvvaitcs’ Pandanoplujllum coslatum is 
identical with this plant, as his short description does not well coincide 
with the above characteristic. According to that author the achenes 
are 6 — 12 ribbed, but the Malayan species which I have examined, 
have them all 6-ribbed only. 



The Malacology of Lower Bengal and the adjoining provinces ; by 
Fjsrd. Stoljczka, Esq., Pli. D., F. G. S., &e., Paleontologist of ike 
Geological Survey of India . 

[Recoived and road 4th November 1868.] 

Under the above title I propose to record a series of papers, the 
special object of which is the exposition of the Molluscous fauna of 
Lower Bengal and of the adjoining provinces. It is not my intention 
to follow iu these papers any systematic arrangement, but simply to 
bring the materials, as they are collected, to the notice of Conchologists. 

At first sight it may scorn that there is hardly a necessity for a 
scries of such papers, as the Molluscous fauna of Bengal is pretty well 
known through the valuable researches of II. Benson, W. T. Blanford, 
and others. With regard to our knowledge of the shells, or the solid 
parts of Molluscs, this statement would deserve a fair consideration, 
but it is marvellous how very ignorant we are of the soft parts of the 
respective animals. The course of study pursued in Concliology 
during the last twenty years, has shewn that no systematic arrange- 
ment can be attempted without the due knowledge of the animals, 
even generic and specific determinations are sometimes impossible to 
be carried out without them. Comparative anatomy and morphology 
of our Molluscs aro ecpially deficient as the principal elements. 

Strictly speaking it is by no means surprising that the anatomy 
of our Indian Molluscs is as yet so little known. The shells are easily 
preserved and more or less commonly found at all times of the year. 
The animals on the contrary are met with only at certain seasons 
characterized by a large proportion of moisture in the atmosphere, 
which combined with the tropical heat often rapidly decomposes the 
animal substance, while under the knife and the needle. Besides few 
of our able conchologists had had the opportunity of observing' many 
live animals, and the examination of specimens, preserved in spirit, 
glycerine, &c., are very easily misleading, so as to give various organs 
a different interpretation from that to which they are actually destined. 

During the course of my papers I shall, therefore, endeavour to pay 
special attention to the soft parts of the animals, to the anatomical 
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mid morphological details. Only the sliolls of newly discovered 
species will be separately figured, but of all species, as far as they can 
be procured, representations of the animals, of the dentition, &c., will be 
given. I shall feel amply rewarded, if I can see that any of my con- 
chological friends appreciate this course of inquiry ; and I will feel 
greatly obliged if they would favour me with live specimens of Mol- 
luscs. During the rains and in the cold weather most of the land 
shells will survive for 9. and 10 days in a box with a little moistened 
moss, a few holes being made in the box for the purpose of ventila- 
tion. If not procurable alive, specimens in spirit or glycerine* will be 
also thankfully received. 

I do not wish to give my papers a more extensive title, than the 
one quoted above, because I as yet have only the hopes to procure 
those specimens which are within my own reach and that of my 
collectors, but I trust that the area of my research and examination 
will gradually obtain a wider range. The first paper will be devoted to 
the examination of some remarkable Molluscs, for a species of which 
Dr. F. Buchannan 70 years ago proposed the name Onchidium.\ These 
animals may be in a certain point regarded as thb tropical represont- 
ants of the slugs, or Limaces , which arc generally found only in tem- 
perate climates. Although I have numerous materials on other groups 
of Molluscs collected, I havo given preference to this one, because the 
characteristics given of the genus are very deficiently known, and par- 
tially incorrectly recorded in the present leading works on. Conchology. 
Dr. Buchannan’s description of the type species, Ouchidium typing 
is not very clear, neither is it sufficient, and the general belief was, 
that the species lias been lost sight altogether. Nevertheless I find 
that it was very well known for many years to several of our Indian 
Conchologists, and it is actually during the rainy season a very common 
species about Calcutta. 


* Glycerine does admirably for these purposes. It is occasionally advantage- 
ous to put the animal first in hot water for a few minutes, and after its death in 
glycerine or spirit, the animal does not shrink afterwards so much as it would 
when put in glycerine alive. 

f An account of the Onchidium, a now genus of the class of Vermes, found in 
Bengal, by F. Buchannan, M. D., A. L. S. ; — read June 5th, 1798 j Transactions 
Linn. Society, Vol. V., 1800, p. 132. 
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No. T. On tlio genus Onciiidium, with descriptions of several new 
species; (with plates XIV and XV.) 

Order. — Pulmonata. 

Family. — O nciiidiii).t:. 

Genus. — Onchidium , Bucbannan, 1800. 

Char. Body oblong, entirely covered by a coriaceous, more or less 
tubercubited mantle, projecting at the sides and internally fleshy ; foot 
Jong, narrower and little shorter than the mantle ; head large, distinct ; 
the mouth situated below, forming a longitudinal slit surrounded by 
thickened lips, and two, more or less, prolonged and thickened buccal 
Appendages, to the upper edge of which are, so to say, the tentacles 
soldered on, being represented merely by thickened rims ; superior to 
these are the long, retractile pedicles bearing on their tips the eyes. 
Two cartilaginous plates in the oesophagus are covered with a broad 
radula furnished with very numerous, small equally formed teeth, the 
central tooth being pointed and equilateral, the laterals usually 
somewhat smaller, almost all of equal size, slightly hooked, claw-shaped ; 
no special upper jaw is present. Anus situated at the upper basal end 
of the foot ; pulmonary orifice posterior to it in the mantle. The sexes 
arc united, the common sexual opening being placed more or less close 
to the right of the anus, in the fold between the inner side of the 
mantle and the foot ; a special male organ is besides situated under the 
right oyepcdiole ; it is thick, long, provided with a short flagellum ; 
the propagation is effected by mutual reciprocal impregnation. Shell 
none. Habit similar to tliat of the Zimaccs , or rather more to that of 
sea slugs, as I shall endeavour to prove hereafter. 

Before entering upon a description of the various species, it will be 
necessary to give a detailed statement of the most important and charac- 
teristic anatomical and morphological points. I select for this purpose 
the type species of the genus ; any differences in the other species from 
this type can bo afterwards much easier recorded, without giving a 
repetition of those details. In conclusion I shall allude to the genera 
OnchidcJla and Peronia , which have been considered as distinct from 
Onchidium. * 

The upper part of the body of all the Onchidia is, as stated above, 
always entirely covered by a more or less coriaceous mantle, the epi- 
dermis of which chiefly consists of a chitinous or horny substance, and 
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* can bo removed from it without producing a change in the colour of the 
animal. The surface of the mantle is generally finely granulated, but in 
all our species some larger tubercles are besides found, more or loss 
numerous, and irregularly distributed on it. These larger tubercles 
can be protruded or retracted at will. When tho animal is in a healthy 
state, they are generally very distinct, each of them bearing one 
to four jet black dots, the functions of which in the economy of the 
animal it is difficult to understand, but most likely the pigment which 
they contain, when added to the mucus secreted by the entire body, 
acts as a kind of defensive fluid against other animals. The mantle is 
amply supplied with nerves issuing from the central ganglion, but to 
the touch, the tubercles do not appear to be much more or loss sensitive 
than the rest of the body ; tlioy are always retracted when they come in 
contact with a solid object, but soon protruded again. Sickly animals 
not only change colour, but the body often shrinks to less than 
half the original size, and all the tubercles of the surface arc smoothed 
down, and assimilated to the mass of the mantle. The mesial portions 
of the mantle are usually thin, but the sides are very consistent and 
fleshy, the muscular tissue being solid, very tough i\i some of the species 
( O . tigrinum ) } soft, almost pulpy, in others, (O. tenerum ). The inter- 
nal fleshy part of the mantle is pure white, but the external parts, to 
a smaller or greater thickness, blackened, and filled with pigment cells, 
producing the various colours of tho animal. Near the edge of the 
mantle, there arc usually some larger cavities in the tissue, as shewn 
in the section of the portion of the mantle (fig. 3, plate xiv), evidently 
allowing for an easier motion of these extreme edges. 

The foot is composed of numerous transverse muscles and is always 
shorter and narrower than the mantle ; this varies, however, in the 
different species. In some the foot is only one-third, or one-fourth, of 
the width of the mantle, in others almost four-fifths of the same, setting 
aside, however, those variations which merely depend upon the position 
of the body. When the animal is at rest, — in a sort of contracted 
position, — the width of the foot is in proportion smaller, than when the 
animal moves about, in which case the mantle stretches out longitu- 
dinally, while the narrowness of the foot appears to be move limited by 
the transverse muscles. * 

No generic importance can, strictly speaking, be attached either to 
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the number and size of the pustules on the mantle, nor to the relative 
narrowness, or width, of the foot. This is a very important statement 
as regards the classification of the animals, and I shall endeavour to 
prove its correctness by some observations which I shall subsequently 
put upon record. 

The head is posteriorly on either side connected with the foot by 
a thin membrane. 

Anatomy of Onchidium typhce. 

The respective places which the digestive and generative organs 
occupy divide, so to say, the entire cavity of the body into two parts. 
Figure 2 on plate xiv represents a specimen, opened along the entire 
length of the centre of the mantle, the portions of which are removed 
a little on the sides. The albuminous string of the penis is also a 
little lifted up, and placed from the right to the left side, so as to allow 
the ganglion and the penis to become visible. All the other internal 
organs are in their original position ; the head with the (esophagus (oc), 
salivary glands, (sg) ; alimentary canal (ac), Ac. The signification of 
the principal other letters is as follows; pe. = pedicle ;jp = penis with 
the van deferens twisted round it ; and (ps) the supplementary albumin- 
ous string ; ng = principal nervous ganglion ; the digestive organs with 
the liver (1) and the anterior portion of the stomach (st), rectum (r), 
&c., arc visible ; the generative organs with the ovarium (o), testis (t), 
large albuminous gland (ag), receptacnluiu so minis (rs), &c . ; ht ~ 
heart; l = lungs ; g and v = the hermaphrodite genital opening, a = 
anus ; ol = pulmonary orifice. The digestivo organs, thus roughly 
estimated, occupy the greater portion of the front part, and the 
generative organs that of the hinder part of the body. 

In order to understand more clearly the anatomical details, I must 
direct the attention to figure 5 of plate xiv. This figure represents a 
very largo specimen of Onchidium typhce ; the foot has been along its 
anterior and posterior, and the entire left basal margin detached from 
the body and folded over to the left side, then the mantle has been 
cut in two halves and the left half (d) also removed laterally, so as 
to join the other half only at the pulmonary orifice. The digestive 
organs have been exposed in the figure on the right and the generative 
organs on the left side. 
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Digestive organs and their appendages. 

The food first enters through tho mouth which, as already stated , 
is surrounded by thickened, soft and grooved lips, with the oesophagus 
(oe), a large muscular sack of an oval shape, closed posteriorly. 
This sack encloses two cartilaginous plates, which are situated in a 
strongly muscular mass, attached to the posterior and inferior sides of 
the oesophagus. Sometimes, as in this particular species, these plates 
resemble a bivalve shell, being convex externally and concave inter- 
nally; they are white, connected by a membrane below and open 
above. Their microspcopical structure distinctly shews the formation 
of a cartilaginous tissue, many of the cells being of irregular shape, 
others granular and hardened. Externally they are covered by the 
tongue membrane, or radula, which is provided in its entire extent 
with very numerous teeth. 

This radula is thus very differently formed from the narrow and long 
lingual ribbon of the Prosohrannhia . Fig. 4 on plate xiv, represents 
the relative position of’ these organs. The cartilaginous plates (cp) ac- 
tually only give support to the radula (ra), which is by the muscular 
action of the former pushed out of the mouth, strap i tig the organic 
substance in the usual way from below upwards; the food then 
passes in the cavity behind the plates where the salivary glamis 
(sg) enter. At the beginning of the alimentary canal, immediately 
behind the catilaginous plates, there is a small fleshy tubercle (to) 
which appears to act as a tongue, pressing the food down the canal every 
time that the oesophagus contracts. Each of the salivary glands (sg) 
is represented by a small, whitish, dendritic organ, connected with 
each other by a thin string, and by numerous threads with the 
hepatic inass, enveloping the anterior part of the intestines. The 
alimentary canal issues at the upper part of the oesophagus, lying 
in a special muscular cavity of the tissue of the body, it bends down- 
wards, then passes through the hole of the principal central ganglion 
ring (ng) to the stomach. This consists of two, almost quite se- 
parate divisions. The first portion (pst) lias the form of a double cone, 
pointed on either end and widened in the middle ; it is soft and com- 
posed of numerous folds or partitions. On this anterior portion follows a 
second one, which is more elongated, consisting of three sub-divisions, 
being in the middle surrounded and partially divided by a very strong 
muscular 1 issue (mst). The extreme end (in) is capped by a separate 
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portion of tlio liver (1). The intestines (i) issue somewhere nt the 
muscular bridge which connects the two portions of the stomach, 
being from here in their entire length enveloped in the liver 
which is readily recognised by the greenish colour of the hepatic cells. 
The length of the intestines is from 4 — 5 inches, the rectum (r) being 
much wider, and passing almost in a straight direction to the anus. 
Near its termination it is accompanied by two whitish, dendritic organs, 
(gp and pa), each of which at their posterior ends is connected with a 
small yellowish brown gland. The latter may represent the kidneys, 
and the former are probably only albuminous glands, or they may be 
an equivalent organ of some of the pyloric appendages or the cocoa. 
The anus is situated at the end of the upper base of the foot, it is sur- 
rounded by ring muscles, but externally very slightly thickened. 

Onchidiuni typhai, and probably most of tlio other species live, on 
decaying wood and earth, impregnated with organic matter. I have 
never seen them feeding on fresh grasses. With the solid excrements 
always a large portion of watery liquid is given out. 

Generative organa . 

All the species of Onchulia which I have examined arc hermaphro- 
dites, not as Buchannan stated in the case of O. typhat, ’supposing the 
sexes to bo distinct. The generative organ occupies the posterior half 
of the internal cavity of the body (see fig. 2, pi. xiv), sometimes even 
a little more. The hermaphrodite genital pore (g and v in fig. 5) lies 
very close to the right of the anus ; in this pore a very strong, 
almost cartilaginous tube, the oviduct, (or here the uterus, ov) termi- 
nates, and a short distance upwards gives off a short branch, ending in a 
flattened large vesicle, which usually is interpreted as the receptaculum 
iicmims (rs). The contents of this organ in numerous specimens 
which I examined was a dark yellowish brown, rather watery sub- 
stance, containing some solid bodies, resembling the spicuhe of Spongia, 
or those peculiar arrows connected with the copulation of Helices . The 
uterus which is only a continuation of the oviduct is, as stated above 
a thick, white, doubly twisted string, near the middle it is partially 
enveloped in a mucus secreting, foliated, pale orange gland (as in 
fig. 2, pi. xiv.) # The contents of this gland is a simple granular 

* In figure 5 this gland lies to the right of the testis (t) and to the loft of 
the receptaculum seminis (rs). 
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substance. It is not clear to what purpose it exists, but probably it is 
in some way connected with the ovarium or the testis. 

The ovarium (as, in fig. 5, or in fig. 2) is of a <le$p yellowish colour and 
contains eggs only ; these being of an oval form and of various sizes, 
according to their stagos of development ; the whole is attached to the 
uterus by a short string. — It is generally stated that in the Pulmonata, 
the 1 term aphrodite glatid secretes ova and spermatozoa, but in this case I 
am certain that they are secreted in two different glands, the ovarium 
containing, as I stated, merely eggs. The testis (t) is a distinct 
foliated, or more or less dendritic, purely* white gland, which is readily 
distinguished by its viscous, jelly-like substance. Under the microscope, 
the contents of the gland had a granular appearance, mingled with a few 
fat cells, and numerous long thread-like bodies, — spermatozoa. From tho 
testis a very thin hollow string issues, accompanying the oviduct in its 
entire length and terminating by a special mi nuto pore (g) in the 
same cavity as the oviduct. This string is evidently the beginning 
of the vas deferens , which continues externally in a grove between 
the foot and the mantle. 

The largest portion of the generative organs v arc occupied by tho 
albuminous gland (ag) which is of a soft purplish colour, consisting 
of very numerous folieles attached to short prolongations of the 
uterus. The albuminous substanco has a finely granular appearance 
under the microscope and is very viscous, adhering to everything that 
conies in contact with it. It absorbs water to a large proportion 
swelling up readily in it. 

The male copulative organ is at the front end of the body, situated 
more or less closely to and under the right eye-pedicle. The semen 
issues, as stated above, first from the genital pore (g), is then con- 
ducted in an open canal along the right side between the foot and the 
mantle, enters the body through a very fine pore (vdo in fig. 5), below, 
or on the side of, the right buccal appendage, close to the penis opening ; 
then passes through a thin long tube (vd) which is variously twist- 
ed round the penis (p) lying on the right side of the body. This 
tube, the continuation of the vas deferens is about 5 inches long, 
the last inch, or so, forming the penis, which is considerably 
hardened and straight, situated in a somewhat wider tube and 
provided at its termination with a short flagellum. In many 
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specimens the van deferens was in the terminal half of its length filled 
with a similar colouring fluid which I have noticed in the receptacnlum 
semiuis ; thus it is not likely that this substance is secreted in the 
latter organ, hut more likely is formed in the internal portion of the 
van deferens. Close to the opening of the male genital pore, terminates 
the supplementary albuminous string (ps), varying from 9 to 10 
inches in length. It is much thicker than the vas deferens and the 
contents is a purely white granular, moderately viscous substance. 
In some other species, this albuminous string is still longer and more 
developed. » 

I have only once (on the 22nd September,) observed two speci- 
mens of Onchidium typlice in copulation, they were seated one behind 
the other, the penis enclosed in the vagina for about the U ^h of one 
inch. Reciprocal impregnation at the same time, as knowr \jimaces , 

«h 

does apparently not take place. Buchannan’s statement on this point 
is not clear ; the error as to his believing the sexes to be divided in 
two animals is thus readily explained, and would have then been easily 
corrected, had ho examined the internal organisation. But although 
he states that “ during copulation the distinction of sexes is very 
evident, the penis protruding to a great length,” it would appear from 
liis previous statement to the effect that “ in both, the anus and sexual 
organs are placed in a perforation in the under part of the tail” as 
if lie had observed that the copulative organ were also situated 
posteriorly. This is undoubtedly an error, and can only be explained 
by the fact that the anterior and posterior end were mistaken one for 
the other, they being actually undistinguishablc in a dorsal view 
when the animal is resting quietly, and has the pedicles and the head re- 
tracted, which position it actually assumes during copulation. I men- 
tion this point in particular, because it appears to have been accepted 
by several authors in its integrity, as recorded by Buchannan, though 
its correctness was rightly questioned by others. Undue importance 
lias been attached to it, so as to support the presumed generic distinc- 
tions of Onchidium , Onchidella and Peronia. 

The Onchulia in general are to all appearance oviparous, laying 
their eggs in damp places, either under stones or in holes near the 
surface of the giound, where I found in large numbers very young 
specimens, resembling in all external characters the full grown 
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animals: Direct observations as to the development of the embryos, 
etc. remain, however, as yet a desideratum. 

Organs of respiration and circulation . (Sco fig. 5, pi. xiv). 

All the Oncliidia arc pulmouiferous, the respiratory cavity occupy- 
ing about one- fourth of the posterior length of the body. This cavity 
is situated dor, sally immediately under the mantle, its internal walls 
being folded and fitted out with a soft whitish largely cellular and 
cavernous epithelium, the lungs ; it is anteriorly closed on the left 
and open on the right side, and the former half is. somewhat smaller 
than the latter. The respiratory opening is a round hole, situated 
on the lower side at, or near, the end of the mantle ; it is surrounded 
by sliong concentric muscles and lias occasionally a swollen margin, 
which can l»e expanded or eontraeted at will, sometimes also forming a 
retractile tube. 

The cardial cavity lies on the right side about two-fifths dis- 
tant from the posterior end, and in front of the respective larger half 
of the lungs. It is very muscular and encloses tjie heart, which is 
represented by a small, reddish, oval capsule, thicker posteriorly than 
anterioily. The arterial blood enters the heart from behind in which 
point, — save that they have lungs, — the Onciiidid2E perfectly agree 
with the NuDiBitANcniATA of the Opistiiobranohia, with which they 
have so much common in the general form of the body. From the 
heart issues in front only one thick artery, being at the beginning 
attached to the wall of the mantle by numerous very thin niuscles. 
A short distance from its issue, it divides in two branches, one supply- 
ing the reproductive organs and the other the digestive system. The 
latter branch again divides before entering that system, one portion 
being reserved for the digestive organs, and the other supplying the 
head ; this portion of the artery, accompanying the alimentary canal, 
passes through the largo ganglion. From all the internal organs, 
numerous very thin threads issue, connecting them with the mantle 
and the foot j some of these threads are no doubt blood-vessels, and others 
of a muscular and nervous character. The venous blood appears to be 
conducted to the lungs by an open capillary system, at least I did not 
observe special vessels for that purpose. A very large number of capil- 
lary tubes, connects the upper frontal portion of the pulmonary cavity 
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with the intestinal and the generative organs. The arterial blood 
is white, and the corpuscles very minute and of an oval shape. 

r 

Nervous system and organs of sensation, (See fig. 5, pi. xiv.) 

The principal ganglion which is a thick white ring, lies immediately 
behind the head; a portion of the aorta and the alimentary canal 
passing through it. This ganglion gives up numerous branches 
laterally to the base of the cye-pcdicles, the tentacular rims and buccal 
appendages. One thick branch, subsequently dividing, issues below 
and supplies the head, some of its small nervous threads uniting into 
a small ganglion between the oral appendages. Another very thick 
branch also issues from the central ganglion below, and is directed 
backwards, accompanying the alimentary canal. It divides at the 
digestive organs in two branches, one supplying these and the other 
the generative organs. Besides these, there issue from the central 
ganglion five long threads on each side, two giving the requisite 
number of nerves to the foot and four (or 8 altogether) to the mantle. 
They appear, however, to bo connected with the other nervous 
branches of the intestines by numerous very fine threads. 

From the generic characteristic which I Lave previously given, 
it will bo seen that I have made the distinction between eye- 
pedicles and tentacles. This verbal distinction is, I beliovc, in 
most of the Gastropods, an essential one and it is, for instance, 
not correct to speak in the 1Ijslicidj2 of four tentacles, for they do not 
all serve the same purposes. Strictly speaking, there is only one pair 
of each, two tentacles and two pedicles. The presence of only one 
pair of tentacles, — actually the eye-pedicles, — has been pronounced as 
a peculiarity of the Onchidia and was used as an important distinc- 
tion from the genus Vag inulus. The Onchidia possess, however, 
beside the pair of prolonged pedicles, a pair of true tentacles, which 
appear as thickened rims on the upper surface of the buccal append- 
ages. Thus the distinction, from Vagi nulus 1 which lias the tenta- 
cles free and bilobed, is in this point only a gradual one of develop- 
ment. 

When the mantle of an Onchidium is dorsally cut open, and the 
internal organs exposed, the dark pedicles arc seen to be attached 
laterally to the mantle, reaching with their bases beyond the head 
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(s cepe in fig. 5, pi. xiv ; and the figure between 1 and 1 a). The base 
of each is flattened, white, cartilaginous, intimately connected with the 
muscular tissue of the mantle in this place ; above the base numerous 
nerves enter to it, and the trunk of the pedicle becomes hollow, 
more cylindrical and soft. The small, black eye is situated eccentri- 
cally near the tip, which is pointed, angularly bent and attached by 
a strong muscle to the internal side of the outer skin (tp y in fig. 5) 
of each pedicle. The muscle then bends backward, and joins the trunk 
of the pedicle about one-third or one-fourth of the length distant from 
the tip. The external cover of the pedicle, is formed by the soft skin, 
in the fold between the head and the mantle. 

This organisation of the pedicles fully agrees with that of the 
Uelictdje in general, and makes it perfectly clear that the idea 
as to the lion-retractibility of the pedicles in Onchidium cannot 
be retained. In all the species of Onchidium , of which I have 
observed live animals, I found the pedicles to be almost entirely 
retractile, but it is not usual that an animal, unless strongly 
irritated, does retract them fully, because the nnmtle which covers 
the head gives, as a rule, sufficient protection to them. Whenever 
specimens are, however, put in spirit, it is a common case that the 
strongly muscular mantle and the disc of the foot shrink more ra- 
pidly than the soft skin between them, and the head with its pedicles, 
and tentacles and buccal appendages is consequently easily pressed 
out. Thus the examination of specimens in sjnrit, evidently seems 
to have given ground to the idea, that the pedicles in Onchidium 
arc not retractile. This observation appears to have been sup- 
ported by the existence of two indentations, which arc formed in 
the edge of the mantle above the pedicles, when the animal moves 
about. Occasionally these indentations, or grooves, are traceable 
for some time even after the death of the animal, but they are 
by no means permanent, and constantly change in live specimens. 
Whenever the animal retracts its head, and covers it from above with 
the mantle, and from below with the front edge of the foot, the in- 
dentations perfectly disappear in each such case. 

The true tentacles are, as already noticed, in their entire length 
grown to the upper surface of the buccal appendages, and generally 
are with their external terminations connected with the extreme 

13 
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outer edges of these. Both the tentacles and the front edges of the 
appendages are, as a rule, of a yellowish green colour and somewhat 
thickened ; the former more so, being provided with numerous nerves, 
which issue directly from tho anterior edge of the central ganglion, 
lying at the base of the head, and are a portion of those nerves which 
supply the lips. During the motion of the animal the tentacles 
are always moved in front of the edges of the buccal appendages, and 
when each of them are successively touched with a solid object, it will 
be observed, that the animal much easier responds to the former than 
to the latter ; the first being tho more sensitive organ. 

Hah It 8. 

Dr. Buchannan says that he found Onchidium typha always on 
Typlia elephant ina. This plant is at present not nearly so common 
as the allied species, Typlia august i folia. However, that is no proof 
that both the species were formerly not more common than they are at 
present. No doubt, seventy years ago, swampy grounds, over- 
grown with vegetation, were more extensive about Calcutta, than they 
arc now when our worthy municipality takes such good care to clear 
everything away ! In places, however, (along tho Eastern Bengal 
and the South Eastern and Calcutta railway lines, and in Alipore) 
where both species of Typha grow abundantly I have not been suc- 
cessful in procuring any Onchidia on the plants themselves. As a rule, 
these animals live, like Limaces , in damp places, generally close 
to tanks or ditches, especially those which are supplied during high 
tide with brackish water. They also seem to be common on the 
sea-shore, preferring tho damp insular climate to that of largo con- 
tinents. Sometimes they are found in places which come under tho 
influence of high tides. They either crawl about on the high ground 
between tho vegetation, or on old wood and stories, etc. During the 
rainy season, they are naturally most numerous. When kept in a 
vessel with water, they often go voluntarily into it and remain for 
some time there, (as I have observed in Onchidium tigrinum and 
pallidum ) until they are obliged to appear on the surface for the sake 
of breathing. In this point they fully agree with, the species of 
ScaraluSy and other estuary shells. Onchidium tigrinum sometimes 
voluntarily remained for 24 hours in brackish water, a small air- 
bubble being visible near its pulmonary orifice ; Onchidium typha 
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does, however, not stand along immersion in tank water, and in brack- 
ish water it dies much sooner. Onchidium tenerum burrows in soft 
mud, and appears on the surface qply in warm weather after the rain. 
Lesson says of Ochidium ferrugineum , that it is a truly marine spo- 
cies, living as a rule, several feet below the surface of the water. 

Relations and probable identity of Onchidium with Onchidclla and 
Peronia. 

I have given the anatomy of the type species, Onchidium lyph<e y 
in detail, because it must form the basis of further comparison with 
other species, which have been believed to belong to distinct generic 
types. Cuvier, in his admirable “ Memoires, p. serv. Phistoirc et 
l’anatomie dcs Mollusqucs,” 1817, gave a very good account* of the 
anatomy of Onchidium Peronii from Mauritius, and drew attention 
to the existence of a small British species, Onch. celticum. Lesson, 
described several species in the “ Voyage dc la Coquille ; n O. granule - 
su?n, marmoratum , ater ct fcrrugincum. A very good general figure and 
correct drawings of the different external organs are given by Savigny 
of the so-called Peronia verruculata , from the red sea, in the French 
Scientific Expedition to Egypt, (Moll. PI. III). Quoy and Gaimard, 
in the “ Voyage de 1’ Astrolabe” (Moll. PI. XV) figure five species, 
but in none of them the position of the genital pores lias been noticed. 
No details of the anatomy are given. Gray refers the largely tuber- 
culated species, like O . punctatum and 2\mgensis to Peronia , the 
granular ones, like O. patclloide and incisum to Onchidclla . Several 
other species of the same group of Molluscs were described by other 
authors from Mauritius, the Phillipincs, etc. Keferstein lately (Zeit 
schrift fur wiss. Zoologie, Bd. XV, 1864, p. 76-85) published some 
notes on Janella ) Artbitea^ and allied forms, but unfortunately I have 
not as yet been able to procure this paper. However, as far as the 
forms which interest us here specially are concerned there is sufficient 
for our purpose extracted in Bronn’s “ Klassen and Ordnungen des 
Thierreiches,” Vol. III. On plate 105 a good side view is given 
of Peronia verruculata , shewing the correct position of the pulmonary, 


# The figures aro reversely drawn, for insfcanco in figures 2 and 5 the 
external vas deferens appears on the left side, and equally so the heart in 
figure 5, which represents an upper view. 
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anal and genital openings. Figure 2 on the same plate represents 

the genital organs, but does not seem to be very correct; in any 

case it is not sufficiently clear. 

* • >* 

The reason, — that forms which appeared to such exact observers, as 
Cuvier, Lesson, Quoy and Gaimard, in all external characters to be 
generically identical with Bucliannan’s Onchidium , but which were by 
others separated as distinct genera, — evidently lies in the insufficient, 
and partially incorrect account which the last named author gave of 
his newly proposed genus, though very probably the desire of man, to 
discover new forms, had also something to do with it. The consequence, 
in short, was that the name Onchidium was reserved for the type species 
Onchidium tyj)hce , and other forms which were better known, than this, 
were separated into distinct genera. Now, when all the anatomical 
details of the type species are before us, we shall be able to draw a 
nioro accurate comparison between the same and other species. 

Cuvier, as I have already stated, gave an excellent account of the 
anatomy of a Mauritian species which lie called O. Peronii. B lain vi lie 
in the 32nd vol. of the Diet, de scicnc. nat. p. 280, proposed for this 
species the name Peronia Mcmriliana ,* as the type of a new genus. 
When we compare externally the position of the anus, the hermaphro- 
dite and male genital pores, and the pulmonary orifice, then the form of 
the head and the eye-pedicles &c., of Cuvier’s original drawings, with 
those given of Onchidium typha , it will be readily seen that no 
essential distinction between them can be recorded. Even the granu- 
lation of the mantle is not much strongor, but it is said that the 
tubercles form (probably during life) short tufts. Keferring to the 
other anatomical drawings, it must be admitted that they shew a 
perfect identity with those of Onchidium typlice , if we set aside some 
minute details which are not perfectly clear in Cuvftr’s figure, and which 
are easily explained, when we consider that Cuvier had only specimens 
preserved in spirit for examination, and that many of those minute 
organs may consequently not have been preserved. Keferstcin’s and 
Savigny’s figures of O. Peronii or verruculatum also fully agree with 
the typical Onchidium , as far as internal characters are concerned ; the 
only difference being again tlie presence of tufts in place of simple 

* The rule, that specific names, unless pre-occupied, must not be changed, 
ought always to bo observed. 
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granules. I had myself no opportunity of examining any of the 
forms called Peronia , but from the numerous variations in the external 
appearance of the tubercles, which I have observed in our species (as 
for instance in 0 . tenerum) I cannot perceive how this character 
could be considered as of any generic value. Besides that, the authors 
who acknowledge, upon this ground, the generic distinction of Peronia, 
arc far from consistent in dealing with the question, for they refer 
to Onchidella species which are either smooth or granular, some of them 
being very coarsely granular, and even spinous above. Surely, the dis- 
tinction between a smooth and granular or tubercular surface is greater 
than that between the latter and one in which the tubercles bear two or 
three points in place of only one. The presence of two or throe 
black dots on some of the large tubercles of Onchidium typhee appears 
to me to be fully equivalent to some of the tufts observed in Onchidium 
Peronii , and very likely in very old specimens these black dots may 
become pcdieulated, for I have myself observed them each raised in- 
dependently from the other. I must here specially call attention to 
some of the variations in the mantle surface v of Onch. tenerum , 
described towards the end of this paper. 

Gray proposed for Lesson’s species, Onch. granulosum , the name 
Onchidella , and referred to this presumed genus all the granular or 
smooth species, except Onchidium hjphce. In wliat the distinction of 
Onchidium and Onchidella ought to consist, I entirely fail to perceive. 
H. and A. Adams in their “ Genera of Shells,” II. p. 232, state that 
the latter differs from the former in having the buccal appendages 
lobatc , but then they say exactly the same of Onchidium . I am not 
quite certain about the meaning of the word lobule with regard to the 
buccal appendages, but I think it can only refer to the thickened rims, 
which I explained fts the tentacles and which, with reference to the 
front edges of the appendages, may be called lobes. Wherefrom H. 
and A. Adams derived the statement regarding the position of the 
pulmonary orifice “ at the right side under the mantle,” does not 
appear evident. 

Lesson’s figures of the ventral views of Onch. (jranulosum and 
marmoratum do not in the least support any generic distinction 
among the species described as Onchidium . In the former the 
anal and the respiratory orifices arc marked in their proper 
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places, and the correct position of the sexual opening is indicated 
by tlie first portion of the external vas deferens. In the view of O. 
marmoraium , the vas deferens begins at the place where the pul- 
monary orifice is situated, which is no doubt a small error. None 
of the other figured species which have been referred to Onchidella\ 
appear to me to add anything in support of a generic distinction, and 
thus I think that a very strong reason exists to withdraw both the 
generic names, Bcronia and Onchidclla, and refer the respective species 
to Onehidium . 

The only other closely allied genus which belongs to the family 
Onciiidiid 2 E is Yag inulus ( Vcronicella apud II. and A. Adams). Mr. 
W. Theobald, Junr., described one species from Burma, V. Birmanicus , 
and my friend, Mr. G. Nevill, lately obtained near Calcutta two 
specimens which appear to belong to the Banie species. I hope to 
return to this subject as soon as I am able to procure better live 
specimens of our own and the Burmese forms. 

Descry) lion of Bengal species. 

1. Onehidium typhSB, Buell., 1800. PI. xiv, Figs. 1—5. 

Body during the motion of the animal much elongated and 
narrow, rather convex, anteriorly and posteriorly obtusely round- 
ed ; mantle above greenish, of various shades, covered with very 
numerous smaller and larger tubercles, which are nearly equally 
distributed over the whole upper surface. The smaller tubercles vary 
a little in their size, but the larger ones have pretty nearly the same 
dimensions, those about the centre of the back being slightly higher 
than others. These tubercles are at their bases and at the sides some- 
what darker than the body, the top being, however, usually paler and 
provided with from 1 — 4 jet-black dots. None of the tubercles are 
permanent, they can be, in the live animal, always retracted in the skin 
which is rather tough. 

The head is of considerable size, dark greyish, in front covered with 
numerous, rather largo whitish warts ; the buccal appendages are 
blackish, with their front edges and the tentacles yellowish green ; 
the pedicles arc thick, concentrically mighly wrinkled, slightly bluish, 
transparent at their base, greenish for the greater part of their length, 
pale neur the tips, where the small black eyes are situated* The 



103 


1869.] On the genus Oncliidium . 

mantle is below blackish, with a grey or brown tint, pale at the 
margins ; the foot is greenish yellow, the dark colour of the digestive 
and the pale reddish colour of the generative organs shining through 
the skin. The width of the foot, which is little shorter than the 
mantle, amounts to about Jths of the width of the latter, but when 
the animal creeps about, it may be estimated at £th of that width ; it is 
truncate in front and rounded posteriorly. The anus lies at the upper 
basal end of the foot, the opening being small and not distinct, cover- 
ed by the terminal free edge of the foot. The pulmonary orifice is 
situated immediately beyond the anus, its internal margin is smooth. 
The hermaphrodite genital pore is a longitudinal slit, surrounded by 
swollen lips, situated about T * 6 th of an inch distant to the right of the 
anus. The external vas deferens, in the fold between the foot and the 
mantle, is marked as a white groove, and terminates in a minute pore 
below the right buccal appendage. The male genital pore lies in front, 
below the right pedicle. The dentition has been described previously (see 
p. 91, pi. xiv, fig. 6a). 

The length of large specimens is about 2J inches, and the width 
varies from one-third to one-fourth of it, when the animal moves about 
in its ordinary way. The usual length of pedicles is about half an inch. 
Old specimens, when fresh caught, very often secrete from the smooth 
lower portion of the mantle, a deep carmine red, gelatinous substance, 
of a distinct alkaline character. The substance coagulates in spirit, 
but is partially dissolved by, or is at least made thinner in, glycerine. 

I have already mentioned, that this species is the commonest, and 
as yet the only one which was found near Calcutta. It is seen crawling 
about on old bricks, in ditches on the maidan, about the fort, along the 
Tollis-nullah (canal), and locally also on the banks of the Hooghly. 

2.— Onchidium pallidum, Stoi, Pi. xv, Fig. l. 

Body elongated, moderately elevated, rounded anteriorly and pos- 
teriorly, generally covered with copious mucus. The mantle above 
is pale yellowish white, with a central, blackish, longitudinal stripe, 
commencing above the head, and extending posteriorly to about -|th of 
the length of the body. It is accompanied on either side by a pale 
yellowish or greyish stripe, and the interspaces between these and the 
central stripe, are somewhat darker than the general colour of the 
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body. The entire surface is almost equally granular, with a small 
number of more or less regularly distributed larger tubercles, each 
provided with one, seldom two black dots. The larger tubercles were 
in one specimen arranged in two longitudinal rows on cither side of 
the dorsal stripe, but in other specimens, they were irregularly placed. 
The black central stripe is widest in the middle, with a pale spot in 
the centre in which are situated three black dots ; these being only 
observable in large specimens. The edges of the mantle are slightly 
thickened ; its colour below being of the same, uniform, pale yellowish 
white hue, as above. The foot is obtusely pointed posteriorly and 
truncate in front ; it is greyish yellow, varying in tints according 
to its expansion and consequent transparency ; the colour of the internal 
organs is traceable through it. 

The head and eye-pedicles are dark, with a distinct greenish tinge ; 
the mantle and the buccal appendages paler ; the front edges of the 
latter and the tentacles pale yellowish green. The length of the 
pedicles is generally less than half an inch, and they are somewhat 
thinner than in the previous species ; the eyes arc black. 

The anus lies at the end of the foot ; the pulmonary orifice just 
behind it, being rather small and surrounded by thickened margins. 
The hermaphrodite genital pore lies to the right, quite close to the 
anus ; the external vas deferens enters the body on the side below 
the right buccal appendage, and the penis opening is situated in front, 
below the right pedicle. Young specimens are paler in colour than 
old ones, and the dorsal stripe becomes occasionally rather indistinct. 

The disposition of the internal organs entirely agrees with the 
type species, Oncliidium typhat. The internal vas deferens is fully 
four inches long; the supplementary albuminous string, near the 
penis, is about 5 inches long, much shorter than in the previous 
species, but thicker in front ; the liver at the end of the stomach 
is a large, dendritic gland ; the receptaculum seminis is very large 
and folded ; uterus thick and twisted, and like the small albu- 
minous gland and the testis pure white ; the largo albuminous gland 
is purple or rose-coloured, the foliclcs being filled with a granular 
substance, which has the appearance of undeveloped eggs. The ova- 
rium is deep yellow, containing large oval eggs. The cardial cavity 
extends to nearly half the length of the body, but the heart itself 
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is only about |tli of tlio length, distant from the posterior end. The 
penis is about T " T tli of an inch long, thick and strongly constricted 
near the end, the flagellum being very short. 

The dentition (fig. Id) is similar to that of the last species, the 
lateral teeth are rounded at the base with one large and one small in- 
curved denticle. I counted about 150 cross series and about 500 
teeth in each the formula thus being 250-1-250. 

The finely granular mantle with few scattered larger tubercles readily 
distinguish this species from the previous, and the large quantity of 
mucus which it secretes, has not been observed in any of the other 
forms. The narrower form and greater convexity of the body arc 
equally characteristic distinctions between the present species and 
O. tigriniun , n sp. 

The species was found at Port Canning, and appears to be rare. 
I first obtained two large specimens through my friend Gr. Nevill. 
Both had in front on the right side a small portion of the edge of the 
foot detached (see fig. la), just on the place where the external vas de- 
ferens turns towards the buccal appendages. This detached portion had 
exactly the same structure as the rest of the foot disc, but whether it is 
an accidental formation, or a normal one, assisting during the act of 
copulation, I am not in a position to ascertain at the present. In 
several small specimens which I subsequently obtained myself on the 
banks of the Mutlah river, that particular detached piece was entirely 
wanting. 


3 . — Onchidium tigrinum, Stol. y Pi. xv, Fig. 2 

Body large, ovate, depressed ; mantle strongly coriaceous, hardened, 
provided with sharp edges. The upper surface is entirely covered with 
small grauules, between which more or less numerous large elongated 
tubercles are interspersed. Specimens of different sizes vary in this 
point a great deal ; when young the tubercles are equally distributed 
between the granules, being three or four times as large, and each 
bearing a black dot at the tip, but being pale at the base. Old speci- 
mens have cither two or three irregular rows of large elongated tuber- 
cles on each side of the back, or the larger tubercles are more numer- 
ous, more equally distributed and spinulose, so as to give tho surface 
a very rough appearance. The latter stage is met with only in quite 

14 
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fresh and very large specimens ; when they are kept for only a short 
time, all the fine spines are retracted in the mantle. 

The colour is above pale green with numerous blackish, irregular 
spots, which are generally more numerous about the ccntro of the batik 
and at the edges of tho mantle, than between both. Young specimens 
arc more uniformly coloured. In the old ones, the green colour is some- 
times rather dark, so as to make the spots less conspicuous ; in others 
there is a distinct blackish green irregular stripe along the centre of the 
back, of about the same length as the foot ; two similar blackish stripes 
originate one behind each of the pedicles, running a short distance from 
it more or less j>arallel to the dorsal stripe, till all three join near the 
posterior end. Both the central and the lateral stripes are not con- 
tinuous, they are moreover formed by the spots becoming more or 
less confluent. Young specimens have the mantle below uniform, 
light bluish with very numerous and minute white dots ; large ones 
have occasionally a number of dark green or rusty, more or less con- 
fluent spots along the lateral margins, and the general colour is paler. 
The foot is comparatively narrow, about one-tliird of the width of the 
body and when contracted about one -fourth only ; it is of a uniform 
dark bluish grey colour, sub -truncate anteriorly and rounded or 
obtusely pointed posteriorly, with the edges free and sharpened all 
round. 

The head and the pedicles are dark green, tho latter far apart, 
thick at the base, very thin in the middle, with slightly thickened 
tips which bear the black eyes at their upper surface. The buc- 
cal appendages are of moderate size, blackish, with greenish grey 
front edges, and the tentacular rims yellowish green. The male 
genital pore is very distinct, situated in front at tlic base of the right 
pedicle ; the anus and the pulmonary orifice are normal, the herma- 
phrodite opening about £tli of an inch distant to the right of the 
anus, elongated, and surrounded with swollen lips ; the external vas 
deferens outers the body below the right buccal appendage, but very 
close to the lips of the mouth, passing obliquely through the tissue 
towards the male genital pore. 

All the internal organs agree with the type species. The 
ovarium is small, orange yellow; the testis, and its supplemen- 
tary gland, white, the albuminous gland and tlic uterus pale 
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yellowish white. The receptaculum seminis is a comparatively very 
small globular capsule, the oviduct being, however, very strong, almost 
horny ; the portion of the liver covering the end of the stomach is 
cup-shaped and small ; the intestines and the rest of the liver normal ; 
the penis above an inch long, with a setous flagellum ; the internal vas 
deferens is about 5 inches, and its supplementary albuminous string 
about 8 inches long, almost equally thin throughout. The pulmonary 
cavity is large with numerous cross-folds, the lungs yellowish. The 
heart is small, white, the aorta at the beginning not much narrower, 
the thicker branch going to the digestive organs. 

The radula is particularly narrow in this species, but the teeth arc 
very similar to those of Onck. tijphce , the laterals being only a little 
larger. 

This species is rather common along the banks of the Mutlali at Port 
Canning, it is generally seen creeping about on old wood. It survives 
a long immersion in brackish water, but shrinks and soon dies in sweet 
water. I often found it in holes or at the roots of bushes on the hank 
of the river during low water ; when the water rose the specimens must 
have been fully for 8 hours submerged. Tlic largest specimen, measured, 
was two inches long, and about the middle 1 T 2 ^ of an inch broad. 

The broad, depressed form of the body, the narrow foot, thin eye- 
pedicles and the solid coriaceous structure of the mantle, readily 
distinguish this species from others. 

4.— Onchidium tenerum, Stol., PL xv, Fig. 3. 

The general form of the body is oval, more or less elongated, but 
very high, it is remarkably soft, almost pulpy in fresh caught speci- 
mens, always enveloped in a thin layer of secreted mucus. The 
ground colour of the upper surface of the mantle is greenish grey, 
irregularly mottled and spotted with dark. Two obtusely elevated, 
Bomcwliat undulating and palo coloured, ridges run from the edges 
of the mantle above the cyc-pedicles posteriorly near to the end, en- 
closing a central area of the back, in which a number of very large 
oval tubercles arc situated. These are of a greenish colour, covered 
with smaller warts, their tips being yellowish, and each of them provid- 
ed with from 1 — 3 black dots. Full grown specimens have besides a row 
of similar large ^ubercles running externally and parallel to the ridges 
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which enclose the central dorsal area. The entire mantle is more or 
less finely granular. AH the tubercles are much less developed in young 
specimens, and oven in old ones their form constantly changes, on 
account of the softness of the body, in which they can be entirely 
retracted, making the mantle to appear uniformly convex. Young 
and half grown specimens generally have on the external side of the 
dorsal ridges, two or three of the blackish spots larger, separated by 4 
oval pale orange spots which sometimes are partially confluent, form- 
ing longitudinal stripes, the orange colour also partially extending 
on the ridges themselves. 

The mantle below is uniform pale greenish grey, with very minute 
and numerous white dots, the same being also traceable on the sides 
of the foot. The latter is blackish green, little shorter than the mantle, 
obtuse or slightly rounded in front, pointed at the posterior termi- 
nation when free, but when the animal moves about on a flat surface, 
it appears rounded. The width of the foot is on an average Jth of 
that of the body, occasionally somewhat less. The head is very large, 
greenish, covered in front with numerous ashy warts : the buccal 
appendages laterally widely expanded, with the front edges slightly 
swollen, the tentacular rims above them being very thin, and of an 
ashy grey colour. The oye-pediclcs are stout at the base, when 
extended about half an inch long, slightly wai ty, concentrically wrin- 
kled, with the tips distinctly swollen, globular, pale yellowish or 
reddish, bearing the black eyes almost centrally situated in a lighter 
transverso fold. The lips of the mouth arc whitish, strongly thicken- 
ed and folded. The anus is as usually placed at the upper terminal 
base of the foot ; the pulmonary orifice is removed from it and close 
to the posterior end of the mantle ; it is large, surrounded by a strong 
swollen margin, internally white, with 8— 10 small tubercles, which 
continue interiorly as short ridges. The hermaphrodite pore is also 
somewhat removed from the anus, about half an inch distant from it 
to the right, but situated as in all other Onchidta in the fold between 
the mantle and the foot. The external vas deferens is a distinct narrow 
groove, entering the body at the outer base of the right oral append- 
ago, although it seems to continue below the mouth, issuing internally 
quite close to the penis opening. The penis pore itself is largo, 
placed laterally below the right eye-pedicle. # 
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The internal organisation does not essentially differ from the type. 
The oesophagus is comparatively small, the alimentary canal rather 
long and thick ; the liver extensive .and deep greenish ; stomach 
very muscular and large. The internal vas deferens is very thin, 
yelloW, about three inches long, and twisted round the penis which 
is about T 8 ^th of an inch long, very thick, hut otherwise not offering 
any distinctions. Its supplementary albuminous string is thick, 
white, and at least 12 inches long, it almost occupies one-third of the 
body cavity just behind the head. The hermaphrodite organ is not very 
extensive, the large albuminous gland of a purplish colour ; ovarium 
deep', yellow ; testis white, small albuminous gland yellowish white ; 
the vas deferens, issuing from the testis, is very thin, accompaning 
the strong and thick oviduct ; the receptaculum seminis is represented 
by a small, oval, dark coloured gland, closely attached to the oviduct. 

The nervous ganglion behind the oesophagus is particularly largo, 
sending numerous branches in all directions. The dentition is also 
similar to the other species, the centrals have a very small point, and 
the laterals form distinct hooks with an upright point at the end. 

The softness of the body, its great height, tfre peculiarly formed 
tubercles of the mantle, and the situation of the pulmonary, herma- 
phrodite and male genital openings, are the characteristic distinctions 
of this species. 

It has been found, at the end of the rainy season, — in September 
and October, — on the banks of the Mutlali river at Port Canning, 
hut appears to be rare. Its habits are peculiar ; it burrows in 
mud, sometimes several inches deep, and appears on the surface 
merely after, or during, the rain of a warm day. This evidently 
accounts for the softness of the body. A few specimens which I kept 
in a glass instantly burrowed in the soft earth, lying in holes in an 
oblique or perpendicular position with the posterior tip of the mantle, 
where the pulmonary orifice is situated, exposed so as to permit free 
access of sir. They sometimes did not appear on the surface for many 
days, except when covered up and then placed in the sun. 
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Explanation of letters in Plates XIV and XV. 

os. — (esophagus. 
ac . — alimentary canal. 

jm?.— supplementary albuminous gland of the penis. 

/. — liver. 
r. -rectum. 
i. (or ts) testis. 

0. (or as in fig. 5) ovarium. 

p. — penis. 

pp. — penis opening, 
sg. — salivary glands, 
pe. — eyc-pediclc. 

tt.~ tentacle, except in fig. la, of PI. XIV, being = buccal 
appendage. 

1. — intestine. 

list . — first portion of the stomach. 
st . — middle portion of the stomach. 
mst. — muscular, middle part of the same. 
in. — terminal part of the same. 

ag. — albuminous gland of the generative organs. 
as. — in fig. 2, albuminous gland of the testis. 
lit. — heart. 

rs. — receptaculum semin is. 

gp. and pa . — supplementary glands (kidneys, &c. ?) of the rectum. 
g o. or g v. — hermaphrodite genital opening. 
a. — (in figs. 2 and 5) anus. 
ol .— pulmonary orifice. 

1. — lungs. 

rm . — retractile muscle. 

n. — nerves. 

ng . — chief ganglion. 

dn. — nerve of the digestive organs. 

Is. — base. 

cp . — cartilaginous plates supporting the radula. 

/o.— tongue. 
ra. — radula. 
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go . (in fig. 1. c) middle genital pore. 

/. — foot. 

d . — dorsal part of the mantle. 
vd.— v as deferens. 

vdo. — opening by which the external vas deferens enters the body. 

ba, in fig. 5. — buccal appendage. 

tp. — external covering of the eye-pedicle. 

ov. — oviduct. 


PI. XIV. 

Fig. 1, 1 a, 1 b, 1 c, dorsal, ventral, side and front views of Onch . 
typhw ; the figure between 1 and 1 a, represents the eye-pedicle, iso- 
lated and enlarged. 

Fig. 2. A large specimen of Onch. typ/itf, cut open along the centre 
of the back, the internal organs being exposed. 

Fig. 3. A small portion of the edge of the mantle showing the 
internal cavities. 

Fig. 4. (Esophagus, cut open, with the radula, salivary glands, &c. 

Fig. 5. Internal organisation of Onch. igplue . v 

Fig. C, radula, 6 a, central and a few lateral teeth, 6 b, side view 
of the central, and 6 c side view of the lateral tooth ; all greatly 
enlarged. 

PI. XV. 

Fig. 1, and 1 a , dorsal, and ventral, views of 0. pallidum ; 1 />, 
radula, 1 ri, central and lateral teeth, 1 e , side view of a lateral tooth ;. 

Fig. 2, 2 a, 2 h y dorsal, side, and ventral, views of O. t i grin uni ; 
2 <?, radula ; 2 cZ, central and lateral teeth ; 2 c } side view of a central, 
2 /, side view of a lateral tooth. 

Fig. 3, 3 a, 3 b, 3 g, dorsal, ventral, side, and front, views of O. 
tenerum ; 3 e, radula, 3 d, central and lateral teeth, 3 e, side view 
of a central, 3 f, side and front views of a lateral tooth. 

N. B. — The figures of the teeth are in all cases enlarged. 
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Notes on the Flora of Manbhum ; by V. Ball, Esq., B. A ., Geological 

Survey of India. 

[Road 4th Nov., 1868 ; rooeivcd 5th Nov., 1868.] 

The district of Manbhum which, until comparatively recent times, 
formed a portion of those terree incognita ?, the jungle mehals, has not 
been altogether neglected by naturalists. The fauna, first examined 
by Col. (then Lieut.) Tickcll, and more recently by Captain Beavan, 
is no\^ pretty well known. 

The flora of the northern portion of the district in the vicinity of 
the grand trunk road, received the attention of several distinguished 
botanists, but in the southern portion plants never have before been 
collected. 

Dr. Hooker, in his introductory essay to the Flora Indica, after no- 
ting the character of the flora of the humid Eastern ghats of Orissa, 
which, owing to circumstances which he describes, are during both 
monsoons, daily affected by moist sea breezes, states that the vegeta- 
tion of the interior of the province (which includes the greater portion 
of Manbhum) is quite unknown, except from a few notices in Major 
Kittoe’s journey to the Sumbulpur valley. 

Dr. T. Anderson’s paper in the journal* is devoted to an account 
of the flora of northern Manbhum, (in the vicinity of the trunk road), 
Behar and Parisnath hill, upon which latter, temperate forms, all of 
Himalayan species, are found. His list contains most of the species 
which I have met with in the lower portions of Manblnim ; there 
are, however, some important additions 

As it is often equally important in botanical examinations to trace 
a resemblance as well as a difference between the floras of adjoining 
areas, I have ventured to give the following account of the portions 
of the district which have been visited by me during my geological 
Survey. 

As on a previous occasion, I must again acknowledge the assistance 
which I hava ever readily received from Mr. Kurz, who has examined 
all my collections, and who also paid me u short visit when I was 
encamped near Beliarinath hill Such assistance is invaluable in 
Calcutta where, in order to consult the Herbarium and the Botanicul 

* J. A. S. B. 
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library, it is necessary to undergo so much trouble and expenditure 
of time, as is involved in a trip to Seebpur. 

The district of Manbhum forms portions of three of Dr. Hooker’s 
provinces, Beh&r, Bengal and Orissa, the larger portion being included 
in Orissa. As 1 expect to have further opportunity of examining that 
province throughout, I shall for the present confine myself to a 
description of the more salient features of the flora ; reserving the 
detailed list of plants to some future time. The physical characters of 
the district of Manbhiim may be most clearly comprehended by divi- 
ding it up into a series of six zones as follows : 

ltf. A zone in which metamorphic rocks alone prevail, and of 
which the general altitude is probably about 4 to 500 feet, and which 
is studded with small hills rising 3 to 400 feet higher. 

2nd. The Damuda valley in which the two coal fields of Ranigunj 
and Jherria are situated. This zone includes the hills of Packet e 
and Beharin&th, formed of the youngest sedimentary rocks and rising 
to the heights, respectively, of 1,600 and 1,480 feet. 

3rd. A zone similar to the first, in which metapiorphic rocks only 
occur, and which is studded with many hills of which Susinia (1400'), 
Rugonathpur and Sindurpur are the principal. It includes the 
valleys of the Selye, Dulkissur and Cossye rivers. 

4 th. A zone upwards of two-thirds of which are in no respect 
different from the preceding one, but of which the remaining portion, 
the western, is occupied by the Bhaghmuri plateau, one of the most 
important spurs running from the highlands of Chota-Nagpur. It is 
formed of granitic gneiss which weathers into huge and magnificent 
„ monoliths. The general level of the plateau is probably about 1,500 
feet above the sea, that of the plain at the base being 720 feet. 

5 th. A zone similar to No. 3, in which a few unimportant hills 
occur. The rocks belong to two formations the metamorphic, or gneiss 
series, and the sub-metamorphic, or slate and quartzite series. 

6 th. Finally Manbhum is separated from Dhalbhiim and Singhbhum 
on the south by a series of ranges of hills formed of the harder rocks 
belonging to the sub-metamorphic series: quartzites, tough schists, 
slates, and trap. Between these ranges which rise to various heights 
from 1,000 to 3,000 feet, are deep valleys in which the vegetation, 

15 
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owing to the greater amount of moisture, is different from * that of the 
open plains. 

At first sight, there is much in the general aspect presented by the 
flora of Manbhtim and the adjoining districts, which is most dis- 
appointing ; instead of meeting with a realization of one’s ideal of a 
tropical jungle, the effect produced by the vegetation is, in many 
places, not strikingly different to what we have been accustomed to 
in the British Isles. 

Dr. Hooker first drew attention to the park-like aspect which pre- 
vailes in the drier and clearer portions of these districts. 

Bassia , the tamarind , the several species of Ficus, Bntea and the 
Sal, representing, without any great stretch of the imagination being 
necessary, the Oaks , Pines, Sycamores, Maples and Poplars of 
temperate climes. 

It is only on the hills, and in the valleys of the sixth zone, that one 
meets with anything like typical tropical jungle ; even in these com- 
paratively favourable localities there are no tree-ferns, nor palms, and 
but few mosses, orchids or herbaceous ferns. 

Contrasting the flora in detail with that of the British Isles, one 
is struck by the absence of plants belonging to such common orders 
as Rosacea , Cruciferce , Geraniacecc , Violaccee and the rareness of 
species belonging to RanunculacQ.cc, Umbelliferes and Scrophularinece. 

On the other hand, many of the pond -weeds, Ohara , Nymphma , Poto - 
mogeton, Alisma, &c., as well as grasses, Cyprus, ferns , Drosera, 
Arums, Oxalis, Mistletoe, some of the smaller Labiates, and both her- 
baceous and arboreal forms of Leguminosce , together with a Salix, 
vividly recall their European congeners. Lichens might be added to 
this list. It is interesting to observe that these are seldom to be 
found, except on the northern or sheltered faces of the trees, and rocks 
upon which they grow. 

Throughout the jungles both of the plains and hills, the deep glossy 
green of the Sal, Shorea robusta, Roxb., gives a marked character 
to the foliage. In the early part of the year, the white floral leaves 
of Combretum Roxburyhii, and other species, produce a pleasing con- 
trast in the sea of green which meets the eye in eveij direction. At 
the commencement of the hot weather, the greater number of the 
trees lose their leaves which, in some species, are immediately re- 
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placed, when lovely contrasts are produced by such varied hues as the 
deep purple of the young leavfes of Schleicher a trijuga , Willd., with an 
infinitude of shades of red, white and green on the surrounding trees. 

While the trees remain leafless, the aspect of the jungle is bleak 
and wintry, this is intensified by the action of the jungle fires, which 
scorch up all the herbage, so that there is often little shade to be 
found, wfcen most wanted from the hot sun of April. 

The inflorescence, as a general rule, is of a dull and subdued charac- 
ter. That of the Sal produces a peculiar hazy appearance over the 
green foliage. The most brilliant flowers are those of J Bombast Mala - 
baricum , Butea frondosa and B. euperba ; perhaps the most beautiful 
are the white and delicately-violet tinted blossoms of a species of 
Bauhinia . In -the flat portions of the district which constitute the 
1st, 2nd, 3rd, part of 4th and 5th zones, a four-fold division according 
to the character of the vegetation may be made. 

First. Original jungle land in which trees are of large size. 

Second. Stunted jungle land from which timber is regularly cut, 
and where the trees are never allowed to attain respectable dimensions. 

Tniiin. Dry, gravelly and raviny or rocky ground incapable of sup- 
porting a tree jungle. 

Fourth. Land under cultivation, or which has at some former time 
been under cultivation. 

In th e first division the characteristic trees are the following : 

Shorea robusta, Roxb. 

Terminalia glabra, Roxb. 

Buchanania latifolia, Roxb. 

Seraecarpus anacardium, L. 

Grislea tomentosa, Roxb. 

Croton oblongi folium, Roxb. 

Phyllanthus emblica, L. 

Lagerstroemia parviflora, Roxb. 

Symplocos racemosa ? 

Conocarpus latifolia, Roxb. 

Holarrhaena antidysenterica, Wall. 

Randia dumetorum, Lam. 

R — longispina, DC. 

Eugenia jambolana, Lam. 
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Gardenia latifolia Ait. 

G — sp. (lucida ?) 

Pavetta Indica, Linn. 

P — parviflora, Roxb. 

Wendlandia tinctoria, DC. 

Cassia fistula, Linn. 

Calosanthes Indica, Blume. 

Stereospermum suaveolens, DC. 

JEgle Marmclos, Con*. 

Carissa Carandas, L 

Zizyphns oenoplia, Mill. 

Combretum Roxburghii, DC. 

Casearia tomentosa, Roxb. 

Glochidron Sp. 

Nauclea parvifolia, Roxb. 

N — cordifolia, Roxb, 

Herbaceous plants are scarce in jungle of the above character, doubt- 
less they are more abundant during the rains. 

The large scandent creepers are more commonly met with on the 
hills, but they also occur in the older jungles, the principal species 
are Bauhinia Vahlii and Butea superba. 

Parasites and epiphytes are represented by two species of Lorantkus , 
two of Viscum and a few orchids. 

It is often to be observed that some one of the trees, mentioned in 
the preceding list, occurs in such abundance throughout a limited 
area, as almost to exclude all other species ; some circumstances, which 
it is impossible to detect, giving it pre-eminence in the struggle for 
life. The species so occurring are : 

Sliorea robusta, Roxb. 

Terminalia glabra, W. and A. 

Holarrhsena antidysenterica, Wall. 

Conocarpus latifolia, Roxb. 

Eugenia Jambolana, Lam. 

CaBearia tomentosa, Roxb. 

Modification of the character in the vegetation can, however, in 
two instances at least be traced to its prime causes, viz. the vicinity 
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either of hills or of rivers. The species which are most frequently 
found at the foot of the hills are : 

Combretum Roxburghii, D’C. 

Lebidieropsis orbiculata, Miill. 

Nyctanthes arbor tristis, L. 

Schleichera trijuga, Willd. 

Flacourtia sapida, Roxb. 

Terminalia chebula, Rctz. 

Antidesma bunias, Spreng. 

A — diandrnin, Tul. 

Feronia clephantum, Corr. 

Ichnocarpus frutescens, R. Br. 

Bauhinia variegata, Lin. 

B — purpurea, Lin. 

Ventilago calyculata, Tul. 

Rivea ornata, Choisy. 

Hoya viridiflora, R. Br. 

The species occurring on river banks are : 

Terminalia arjuna, W. and A. 

Eugenia sp. 

Mclanthesa rhamnoides, Bl. 

Salix tetrasperm#, Roxb. 

Hyptianthera stricta, W. and A . 

Erycibe paniculata, Roxb. 

Briedelia tomentosa. 

Barringtonia acutangula, Gaertn. 

Butca parviflora, Roxb. 

Olax scandens, Roxb. 

Caesalpinia digyna, Rottl. 

Millettia fruticosa ? 

ZizyphuB cenoplia, Mill. 

Viti8 sp. 

T^e second division, the stunted jungle, can hardly be said to 
possess any characteristic vegetation of its own, rather, it may be said 
that in it the typeB of the three others meet. The vegetation of the 
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original jnngle is encroached upon by that which accompanies cultiva- 
tion, and the absence of large trees and shelter tends to produce the 
dry raviny, ground, of the third division which can only support its 
own spare vegetation, consisting chiefly of — 

Phoenix acaulis, Buch. 

Calotropis gigantea, R. Br. 

Vitex trifolia, L. 

Barleria crist at a, L. % 

Lepidagatliis cristata, Willd., 

with grasses and dwarfed busies of Zizyphus, Sal and Diospyroa. 

In the fourth division the influence which clearing and cultivation 
exercise upon the flora, is marked and irradicable, and though deserted 
village lands often relapse into jungle, such jungle always contains 
trees which, never occurring in the primitive forests, proclaim, by 
their presence, the antecedents of that particular spot. 

The trees most commonly occurring in cleared or cultivated areas 
are : 

Bassia latifolia, Roxb. 

Butea frondosa, Roxb. 

Diospyros cxsculpta, Ham. ? 

Zizyphus jujuba, Lam. 

Ficus Indica, L. 

F — religiosa, L, 

Alangium deca-potalum, Lam. 

Trophis aspera, Retz. 

Mimusops elengi, L. 

Alstonia scholaris, R. Br. 

Serminalia bellerica, Roxb. 

Bombax Malabaricum, DC. 

Spondias mangifera, Pers. 

Odina wodier, Roxb. 

Other trees occur, but more sparingly, and they may possibly have 
been introduced. ' 

Of herbaceous plants, a long list might be quoted, the rice-fields 
alone furnishing a large number. The most common forms met with 
in the hedge rows and groves are : 
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Clerodendron infortunatum, L. 

Argcmone Mexicana, L. 

Hygrophila Bpinosa, T. Anders. 

Aerva lanata, Juss. 

Solanum xanthocarpum, Sehrad. 

Oordia Myxa, L. . 

Trichodesma Indica, R. Br. 

Sida Asjatica, L. 

S — cor difolia, L. 

S — liumilis, Willd. 

Jatropba gossypifolia, 

J — Curcas, L. 

Abrus precatorius, L. 

Cardiospermum Halicacabura, L. 

Bryophyllum calyciuiun. 

The bushes of Zizy phus jujula are generally covered with a beauti- 
ful net- work of dodders, both species Gassy t ha Jiliforrrm and Guscuta 
reflexa (?) occurring abundantly. * 

Besides the above, some of which though not indigenous are per- 
fectly naturalised, there are a number of trees which are regularly 
cultivated ; they arc — 

Mangifera Indica, L. 

Moringa pterygospermum, Gaertn 
Punica granatum, L. 

Psidium Guava, L. 

Anona squamosa, L. 

Tamarindus Indica, L. 

Ricinus communis, L. 

Azadirachta Indica, Ad. Juss. 

Zizyphus jujuba, Lam (var.) 

On the bunds of tanks, the following trees are generally planted. 

Acacia Arabica, Willd. 

farnesiana, Willd. 

Borassus flabelliformis, L. 

Terminalia Arjuna, W, and A. 
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Plumieria alba, Jacq. 

Nerium odorum, Ait. 

A very beautiful effect is often produced by the so-called matri- 
mony of the species of Ficus with other trees, more especially with the 
Tal, Borassusflabelliformis : the seeds of JPeepul, dropped by birds into 
the angle formed by the leaf stalk of the Tal , produce trees which 
ultimately envelope with their roots and stem the whole of their 
foster parent. 

The flora of the tanks and jheels is interesting, as it approaches 
in character that of the ponds and lakes of Europe. The principal 
species are : 

Nymplia?a lotus, L. 

N — stellata, Willd. 

Hydrilla verticiliata ? 

Ottelia alismoides, DC. 

Nelumbium speciosum, Willd. 

Limnantliemum cristatum, Gkiseb. 

Potamogeton natans, Linn. 

Azolla pinnata, R. Br. 

Marsilea quadrifoliata, L. 

Aif the edges : 

Exacum sulcatum. 

Drosera Burmanni, Vahl. 

Scirpus mucronatus. 

Fuirena ciliaris. 

A number of species of Oyperus and grasses. 

On all the smaller hills up to 1,000 feet, the greater number 
of species occurring on the plains are to be met with, and in addition 
to them many species of both trees and herbaceous plants, which lire 
never found below ; on the highest hills the jungle consists almost 
exclusively of Bambusa stricta , with an undergrowth in which the 
blue flowers of Strobilanthes auriculatus and Dhdalacanthus pur- 
purascem are the most prominent forms. 

The following is a list of the most characteristic trees occurring on 
the hills : 

Kydia calycina, Roxb. 
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Cochlospermum gossypium, D’G. 

Dillenia pentagyna, Roxb, 

Stcrculia urens, Roxb. 

Cliickrassia tabularis, A. Juss. 

Zizyplius i*wgoaa, Lam ? 

Nauclea parvifolia, Roxb. 

Hymcnodictyon tliyrsiflovum, Wall. 

Flaeourtia cataphracta, Roxb. 

Spcrmodictyon azuroa. 

Nyctantlies arbor tristis L. 

Celastrus paniculatus, Willd. 

Dalbcrgia latifolia, Roxb. 

Albizzia procera, Btb. 

Acacia tomentosa, Willd. 

Ficus parasitica, Koeu. 

Hibiscus vitrifolius, L. 

Ilelicteres Isora, L. 

Butca superba, lloxb. 

Grcwia liirsuta, Yhl. 

G — clasfcica, lloylc. 

Flemingia strobilifera, R. Br. 

nana, Roxb. 

Desmodium latifolium, D’C. 

TLc useful plants of Manbhuiu may be classified into those yielding : 

Food, Drugs, Fibres, Dyes, Lac, Oil, and Timber. 

Food. I have in a previous communication to the Society* shewn 
what a large number of jungle products arc used as articles of food ; 
and that a considerable portion of the poorer natives derive from them 
their principal subsistence during several months of the year. 

Drugs. A large number of the well-known drugs of India occur 
in Manbhum ; of others, some of which are possibly peculiar to that 
part of the country, I have made a small collection, but am unable 
to say whether they really are equal to their reputed virtues. 

In making enquiries on those subjects, I have often been struck 
with the curious contrasts of the deep knowledge possessed of the 
specific virtues of certain plants, and the dense ignorance and supersti- 
* J. A. S. B. 1867, Yol. XXXYI. Pt. II. No. II. p. 73. 

16 
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tion which attributes fantastical virtues to others. Tlio same man 
who may bring you the roots of one plant, which arc of known medi- 
cinal value, will shew you the seeds of another which he asserts are 
of infallible efficacy in certain diseases, when tied round the neck 
on a string. I have seen a man going about, with a small parcel of 
medicine suspended from one of his ears, which he complacently 
told me, was for the purpose of killing, what he fancied was a worm 
in his tooth. 

Fibres. The fibres of many of the large scandent creepers are used 
in the manufacture of coarse ropes. I have never been able to ascer- 
tain that the fibre of the Mudar, Calotropis gigantca, is collected, 
though it is one of the most valuable in India. 

Dyes. Coloured clothing is scarcely ever worn by the natives of 
Manbhum, so that there are very few dyes in use. On special occasions 
when gaudy clothing is required, yellow, which is produced by tur- 
meric, seems to be the favourite colour. Non-permanent dyes are 
sometimes made out of some of the brilliant coloured blossoms of 
liutea superha j Grislca lomentosa , &c. 

Lao. The principal lac yielding trees are Plas 1 Butea frondasa 
and Ehmum , Schlcichera trijuga : the lac is purchased at a very, low 
rate by the Mahajuns, and yields them a considerable profit when they 
bring it to markets attended by the regular dealers. 

Oil. There arc a number of trees yielding a variety of oils, for 
some of which medicinal virtues arc claimed, others produce inferior 
oils, which are used cither in their food, by the very poorest classes, 
or for burning. It is unnecessary to detail the plants here, as they are 
all well-known to yield oil. Were it not that crops of oil-yielding 
plants such as Mustard , Guizotia , Scsamurn , Castor Oil , &c., are 
extensively grown throughout the district, more importance would 
attach to the jungle oils than does at present. 

Timber. The useful timber to be found in Manbhdm, is very 
limited in quantity, the forests covering but a small portion of the 
area. Already contractors, and their agents, have reached the 
hills on the Dhalbhum frontier, and at the rate at which Sal 
is now being cut for Railway sleepers the supply cannot last for many 
years. 

Although Sal is the only timber cut for exportation, about 30 % 



123 


1809.] Notes on the Flora of Manhhum. 

species of trees, yielding either ornamental, or strong and durable 
woods, occur in tolerable abundance. 

In the report of the Jury in Section IV, Class IV, of the Madras 
Exhibition, 1855, there is a list given of woods with their respective 
properties. Many of the species mentioned, are to be found in Man- 
bhfim. From the information contained in this list, from personal 
observation, and other sources, I have drawn up the following enu- 
meration of timber ‘trees with their local names and special properties : 


Names. 


Local names ! 
Bengali. 


Character of timber. 


Acacia Arabics, 


i 

Babul. 


A— catechu, 
iEgle marmelos, 
Alangium deeapctalum, 
Artocarpus integrifolia, 


Koir. 

Bael. 

Anlcura. 

Kantal. 


Azadiraclita Indies, 


Neem. 


Bassia latifolia, 


Mliowa. 


Barringtonia acutangula, . 
Bauliinia variegata, 

B — malabarica, 

B orassus 11 abelli f or mis, . . . 
B uclianania latifolia, 

Butea frondosa, 

Casearia tomentosa, 
Calosantlics Indies, 
Coclilospermum gossypium, 
Conocarpus latif oli us, 


Katchna. 


Tal. 

Pial. 

Bias. 

Moun. 

Sona. 

Gol-gol. 

Dow. 


Croton oblongifolius, 
Dillenia pentagyna, 


Piitlia. 

Kurkotta. 


Feronia clephantum, 
Ficus Indica, 


Knth-Bael. 

Bur. 


„ religiosa, 
Flacourtia sapida, 


Pi pul. 

Bcnchi K&tai 


Hard and tough, but small 
sized, used for wheels. 

Small, produces hut. 

Wood, strong. 

Wood, beautiful. 

Excellent, used for furni- 
ture. 

Beautiful, suitable for orna- 
mental work. 

Strong, but tree is too valu- 
able to be cut down. 

Useless. 

Little use. 

Said to be hard. 

Used for rafters, &c. 

Useless. 


Soft, useless. 

Useless. 

Very strong and useful, 
light-coloured. 

Reddish, cracks. 

Strong and durable wood, 
splits Easily. 

Hard, strong, heavy wood. 

Branch stems, heavy, 
hard, suitable for teut 
poles. 

Useless. 

Hard, does not warp. 
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Names, 

Local names 
Bengali. 

Character of timber. 

G ardcnia lati folia, 
Holarrhama anti dy son terica 

, Pcpcro.* 

Close-grained. 

, Kiirehi. 

Useless. 

Lagerstroemia parviflora,... 

Seed or See- 
dhar. 

Wood said to be good. 

Mangi fera Indica, 

Am. 

Durable, used for making 
packing-cases. 

Melia azadirach , 

Bukum ? 

.Durable and handsome. 

Nauclea cad a mb a, 

Kadam. 

Used for furniture. 

N — cordiiolia, 

Petpuria. 

Yellow, used for common 
purposes, easily Worked. 

Nyctanthes arbor tristis, . . . 

Seolee. 

Hard, but small. 

Odina Wodier, 

Almira. 

Central wood useful. 

Pave It a Iudioa, 


Timber small. 

„ tomentosa, 

• • • ■ . . 

Hard, but small. 

Phyllanthus einblica, 

Aura. 

Hard, valuable. 

llottlera tinctoria, 


Wood soft and inferior. 

Schleiclicra trijuga, 

Khustim. 

Strong, suitable for spokes, 
Ac. 

Semecarpus Anacardium, . 

Bela. 

Useless. 

Shoreu robusta, 

Sal. 

Extensively used in India 
for rafters, sleepers, Ac. 

Storculia urens, 
Stereospermum suaveolens, 

Keonge. 

Soft and useless. 

Parul. 

Strong and clastic. 

Strychnos nux vomica, ... 

Kuchila. 

Hard, used for plough- 
shares. 

Eugenia Jambolana, 

Jam. 

Not attacked by white 
ants. 

Tamarindus Indica, 

Emle. 

Hard, durable. 

Only used for fuel. 

Trophis aspera, 

Tonniualia glabra, 

Soura. 

Asun. 

General work, durable under 
water. 

T — cliebula, 

Ilurtoki. 

Coarse, but sound and dur- 
able. 

T — bell erica, 

Bliora. 

White and soft. 

Zizyplius jujuba, * ... 

Bier. 

Hard and useful, but of 


small size. 
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Contributions to Indian Malacology, No, 21 . Descr iptions of new species 
of Cyclophoridro, o/’Ennca and Streptaxisyrow the hills of Southern 
and South-western India; by William T. Blanford, A. It, S. M. f 
F G. S., Sfc. 

[Read 3rd February, — rooeived 18th February, 1869.*] 

The shells described in the following pages are some very interest- 
ing forms discovered by Major Bcddome and Mr. Fairbank in South 
Cunara, the Pulney hills, and the ranges on the frontier of Travancorc. 
All belong. to the Malabar province, a remarkable zoological “ out- 
lier” of the Malay fauna. 

The first three species, all of which have been discovered by Major 
Beddomc in the hills of Travancore and the neighbourhood, differ 
from any previously described, so much, as to constitute a section or 
sub-genus by themselves. Instead of the colouring so generally 
characteristic of Cyclophorus and its allies, these species have a pecu- 
liar olivaceous epidermis, highly polished in two of the species, much 
as in JPupina and the allied genera, while in the third form the shell 
has a silky appearance, due to minute striation. Another peculiar 
character is the constant occurrence of two keels, one just at the 
periphery, the other at or near the base of the shell, the two being 
separated by a smooth space. Other spiral sculpture is found in two 
of the species, but these two keels are the most conspicuous ; less so, 
however, in Cydophorus Beddomci , than in the other forms. The 
operculum in all three species, closely resembles that in the Burmese 
typo of Pterocyclos, It it horny and double, with the edges of the 
whorls composing it free, and is surrounded by a marginal groove 
between the free edge of the outermost whorl, and that of the inner 
membranaceous lining of the operculum. It differs from the Ptero- 
cyclos opercula in being concave externally, instead of flat or convex. 
Too much importance, however, must not be assigned to these minute 
characters of the operculum. 

The new section appears to me quite as distinct from Cyclophorus , 
as Cyclotus and Leptvpoma arc, and not quite so well distinguished 
as Pterocyclos*; I, therefore, class it as a subgenus of Cyclophorus . 

# Printed in this number of tho Journal by special order of the Council. 
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Ditropis.* Subg. nov. 

Tesla transluccm, subvitrea , cpidermide olivaced nitidd instruct a, 
car inis duabus, vel pluribus, und ad peripheriam, alter d sub ties ab 
ilia inierspatio discretd circumdatu. Operculum corneim , arctispirum , 
duplex , lamind inter nd memhranaced , externd crassiusculd, margimbus 
anfractuum liber is, ambabus sulco marginal i disjunct is. Animal ig - 
nolnm. 

Shell translucent, almost vitreous, covered with a smooth olivaceous 
epidermis, with two or more spiral ribs, one of which is always at 
the periphery of the last whorl, and a second below, separated by an 
interval from the other. Operculum horny closely wound, composed 
of two laminin, separated by a marginal groove, the inner membrana- 
ceous, the outer rather thick, and with the edges of the whorls free. 
Animal unknown. Type, Cyclophorus planorbis , n. sp. 

I have examined the lingual ribbon of one species. It only differs 
from that of Cyclophorus in the form of the lateral teeth, and in their 
dent iculations being shorter and more numerous. In C. (Ditropis) 
convexus, the species examined, the central tooth has 7 denticulations, 
that in the middle being the largest : ■ all tlie lateral teeth apparently 
had 5 dcnticnlalions, but it was very difficult to count those in the 
outermost laterals correctly. 

1— Cyclophorus (Ditropis) planorbis, n. sp. 

PI. XVI, iig. 1. 

Testa latissime umhilicata, depr essay discoidea, vitrea y tenuis, oliva- 
cea, glabra , obsolete strict tula , polita. Spira plana, nuclco non exserto , 
sape croso, sutura impressa , ad anfractum ultimum ct supra ct in uni - 
bilico costd sublatd inlus marginata. Anfr . 4 — 4J-, convexi ; nltimus 
antice vix dcsccndens sub-quadrangular is, supra alque sub t us convexus , 
carinis duabus validis circumdatus , und ad peripheriam, alterd juxla 
basin ad latus externum. Umbilicus perspectivus , omnes anfractus 
exliihens. Apcrtura obliqua , sub -quadrat a inlus albido-labiata ; peri- 
stoma incrassatum , rectum , non-expansum. Operculum iutus convex um, 
extus concavum, marginibus anfractuum extemorum laciniatim c long at is. 
Exempli major is diam. maj. 8 J, min. 7, alt . 2, ap. diam. If, millem . 
„ minoris „ 7 „ 5| „ 1| „ „ (fere) 1* „ 

Ilab . a Calcad hills,” ad fines provincial Travancorekin Indid meri- 
* Etym. Sis, twice ; rpoms, & keel. 
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dionali, hand procul apromontorio meridionali India u Cafe Comorin ” 
dicto . 

Shell very broadly umbillicated, depressed, discoidal, thin, glassy, 
smooth and polished, with obsolete striation. Spire perfectly flat ; the 
apex not rising above the surface ; suture impressed ; the nucleus is 
generally wantiug, being apparently remarkably liable to erosion. 
Whorls 4 to 4J, slightly convex above, the last descending but slightly 
near the mouth, and nearly square, with two keels, the one rather high 
up, forming the periphery of the shell, the other at the outer side of the 
base ; these keels can be traced upon the penultimate and part of the 
ante-penultimate whorl, both on the spire and within the umbilicus, 
forming a distinct rib inside the suture. Aperture oblique, nearly 
square, with a white internal lip ; peristome thickened, all in ono 
plane and not expanded. Operculum convex and smooth inside, the 
margins of the whorls externally much elongated and torn, especially 
towards the margin. 

Major diameter, from the edge of the peristolic to the opposite 
margin 0.34 inch, minor diarn., at right angles to the other, 0.28 ? 
height 0.08. A smaller specimen measures 0.27 and 0.2 in the two 
diameters and 0.5 in height. 

Although this shell resembles some Cyclophori in form, it differs 
from all species hitherto known in several characters and certainly 
forms the type of a distinct section. 

2.— Cyclophorus (Ditropis) Beddomei, n. sp. 

PI. XVI, fig. 2. 

Testa latissime umbilicata , depressa, disco idea, tenuis , olivacea , con- 
fer Lissime striata , parum nitida , spiral iter costata . Spiv a plana , siUura 
valdc impressa. Anfr . circa 4, (primo in exemplo nnica dcficienti) 
convexi , prirni fere glabri ; penultimus costis 2 — 3, supra und , infra in 
umhilico juxta suturam ornatus, ultimus antice dcsccndens , teres, juxta 
suturam et stabler peripheriam ylaber , 7 — costatus , costis 4 super ioribns, 
guarum extern ad peripheriam, 3 basalibus ab super is intcrvallo dis- 
junclis . Umbilicus perspective. Apertura diayonalis , rotunda ; 
peristoma simplex , rectum , breviter adnatum , nigrescens , intus tenuiter 
albido-labiatum. Operculum fusco-corneum , intus convex urn, Umbo 
tenuissimo circumdatum, extus concaviusculum , marginilus anfractuum 
parum elevaiis . 
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Diam . maj. 8, Min, 6£-, axis 2| millem op. wftts 2. 

Travancore. 

Shell very widely umbilicatcd, depressed, discoidal, thin, olive- 
coloured, very closely and minutely striated, less polished than the other 
species, and covered with spiral ribbing. The spire is flat, or nearly so, 
but the innermost whorls being deficient in the only specimen sent 
for description by Major Beddomc, it is impossible to say whether the 
apex is slightly exserted or not. The suture is much impressed. 
"Whorls about 4 in number, convex ; the last one descending near the 
mouth, smooth near the suture, both above and below, with 7 spiral 
ribs ; 4 above, the outermost forming the periphery of the shell, and 3 
below, separated from the others by a smooth space ; 3 of the upper 
and 1 of the lower can be traced oil the penultimate whorl near the 
suture, but become obsolete on the inner whorls. The umbilicus 
exposes all the whorls below. Aperture diagonal, round, peristome 
only joined for a very short distance to the penultimate whorl, 
thickened, all in one plane and not expanded, faintly edged with white 
inside, blackish externally. 

The operculum differs from that of Cyelophorus platiorbis by the 
edges of the whorls being less produced externally, and by its being 
in consequence less concave. Major diameter 0.31 inch, minor 0.27, 
axis 0.9. 

This species recently found by Major Bcddome in the Travancoro 
hills, is easily distinguished from the last species by its numerous spiral 
ridges, and by the absence of the glassy surface, so characteristic of both 
the other species. But two specimens have been found, of which I 
have only seen one. 

3, -Cyelophorus (Ditropis) convexus, n. sp. 

PI. XVI, fig. 3. 

'Testa apertc umbilicata , depresso-convexa , tenuis , nitida , vitrca } 
glabra , olivacca , minnutissime et obsolete decussato-striatula . Spira 
convexa ; apice obtuso ; sutura impressa tntus marginata, Anfr . 4, 
convexi ; ultimus versus aperiurani paullum 'desccndens , teres, juxta 
suturam fascid lata fused pictus , extus pallid ior, carind und validd ad 
peripheriam, alterd ad basin circumdatus ; unibilico perspeclivo f omnes 
anfr act its exhibens , confcrtim spiraliter limlus . Apertura obliqua 
rotunda ; peristoma rectum simplex , incrassatumatque continuum . Oper- 
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culum fusco - corn eum ) per-simile illi Cyclophori planorbis, marginibus 
externis anfractuum laciniatim productis . 

Diarn . maj. 6J, min. 5J, axis 3 J millem . ap« diam. intus 2J. 

jGTflJ. (7am 0. planorbo tn montibus Calcad Hills dictis. 

Shell openly umbilieated, depressly convex, thin, smooth, shining, 
glassy, of an olive colour, with minute sub-obsolete decussating striae, 
only visible beneath a powerful lens. Spive convex, apex obtuse, 
suture impressed and with an internal mavgination, due to the pro- 
longation on the inner wliorls of the keel surrounding the shell. 
Whorls 4, convex ; the last descending slightly near the aperture, and 
becoming paler in colour in front on the outer half of the surface 
only, so that a band of darker colour surrounds the shell close to the 
suture. Of the two keels one is at the periphery, and rather lower 
in position than usual, owing partly to the raised spire, the other is 
at the base, rather towards the umbilicus, which exhibits all the 
whorls, and is closely spirally ribbed inside. Aperture round, oblique, 
peristome in one plane, simple, thickened. Operculum very similar 
to that of Cyclophorus planorbis , with the external edges of the whorls 
lengthened, ragged and split up into a fringe-like edge. Major dia- 
meter 0.26, minor 0.22, axis 0.14 inch. 

This very beautiful little species has much more of the character of 
C. (Ditropix) planorbis than of C. Beddomei , having the same glassy 
structure and high lustre. The convex form is peculiar and very 
unusual amongst the Cyclophoridce. 


The next two species are at least equally peculiar with the last 
three, and I was for some time much puzzled as to their position 
amongst the Cyclophoridce , until more close examination of the oper- 
culum, revealed its peculiar structure and its resemblance to that of 
Opisthoporus . Mr. Benson, some years ago, proposed that should other 
species be found, resembling Opisthoporus in the characters of the 
operculum, but wanting the sutural tube, they should be classed with 
the typical forms under the name Ccelopoma .* This remark, how- 
ever, was especially intended to apply to Oyclotus variegatus and its 
allies, with which the types of Opisthoporus had been classed by 
Dr. Pfeiffer. In point of fact, the sutural tube of Opisthoporus is 

* Ann, and Mag Nat, Hist, for 1856, Ser. 2, Vol. XV. p. 15. 

17 



130 Contributions to Indian Malacoloyy. [No. 2, 

a generic character of higher importance than the structure of the 
operculum, so much so, that I believe, as I pointed out in 1864,* 
that Opisthopwus can only rank as a sub-genus of Spiraculum , 
Pearson, which has a totally different operculum but a similar sutural 
tube. The similar structure of the operculum in the species lately dis- 
covered in the hills of Southern India, by no means serves to prove 
any very close affinity to Opisthoporus , since the characters of the 
shell are totally distinct. With the exception of the absence of the 
sutural tube, this is not the case with Cyclotus variegatus and its 
allies. I do not think the present forms would have been classed by 
Mr. Benson in the same genus as Opisthoporus , and as I am in- 
clined, after a good deal of study of the Cyclophorida, to consider the 
opercula alone as quite insufficient for the foundation of generic 
groups, and to attach far less importance to their characters than has 
hitherto been done by Mr. Benson and Dr. Pfeiffer, I am even less 
disposed to class together dissimilar shells solely on account of the 
opercular structure than those naturalists are. 

The operculum of the new genus appears to me, despite its resem- 
blance to that of Opisthoporus , to be a modification of a slightly differ- 
ent type. That of Opisthoporus is produced by variation of the 
typical Cyclotus operculum, but with less closely connected whorls. 
That of the genus now proposed, I consider a modification of the 
Cyathopoma operculum, in which the calcareous outer edges of the 
whorls, instead of being merely slightly curved towards the centre 
and free, are so much more curved that the outer edge of each joins 
the next interior one. Another modification of the same occurs in 
Jerdonia , in which the same outer edges are lamelliform and flat, 
each overlapping the inner one. 

Undoubtedly all these numerous forms of Cyclophoridce are very 
puzzling. The types of land Moilusca are after all few compared 
with those of most other forms of terrestrial animal life, and the 
tendency to variation amongst them is excessive, and in the Oyclo - 
phoridee especially, the operculum has evidently become a very variable 
portion of the organism. It is very difficult to determine, in a case 
like the present, whether it is wise to found a new group or not. 
Still the two shells now to be described differ so much from all othei 
* Ann. and Mag. Nat. Hist. Ser. 8, Vol. XIII. p r 481. 
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known forms in the combination of characters presented, that §uoh 
appears the only course open, and as will be seen presently, the 
characters of the lingual dentition fully bear out the separation. 



Mychopoma* gen. nov. 

Testa in speciebus notis turbinata epidermi.de fused , crassd , hirsutd 
induta. Apertura intas corrugata . Operculum simile ei generis 
Opistliopori, e d nobis disc is mulUspiris , parallclis , inlerno membra nee o, 
externo calcarco compositum ; lamina spirali evecld interpositd \ inter - 
spatiis vacuis. 

Shell, in the two species hitherto known^ turbinate, cover- 
ed with a thick dark-coloured epidermis, more or less hairy. 
Aperture erenulated within. Operculum very similar to that of Opis - 
thoporus in structure, composed of an external calcareous and an 
internal membranaceous layer, both multispiral and united by a spiral 
lamina at right angles to them, the spaces between the whorls of 
which are vacant. The operculum is flat or nearly so, rather thick, 
and with a marginal sulcation. 

Of tin's type also T have examined the lingual dentition of one 
species, M. limbifcrum. The central tooth much resembles that of 
Cyclophorus in form, but it has 7 nearly equal denticulatious. The 
inner lateral teeth are much broader, and differently placed from those 
in any other Cyclophoridce which have been, so far as I know, ex- 
amined. They also have 7 denticulations, and the same appears to be 
the case in the outermost laterals, on which, however, it is difficult to 
count the exact number. These outermost teeth differ greatly in form 
and position from the usual type amongst the Cyclophoridce , and rather 
resemble those of Paludina or Valvata. 

* Typus M. hirsntum, Beddome, MS. Etym. pv\o^ an inner chamber, nepa 
operculum. 
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4.— Mychopoma hirsutum, Beddome, MS. PI. XVI, fig. 5, 

Tesla mediocriter umbilicata , depress o-turb in ata, solid inscula, epi- 
dcrmidc crassd, fused , liris spiralibus sub-confertis et lineis alevatis 
confer tissimis obliquis dccussatim ornald ; infra suturam , ad peri - 
pheriam , atque circa umbilicum pilis longiusculis confertim fimhriata 
i/ndnta ; sub epidermide albida, decimalo-costidata , Zm# spiralibus 
plus obliquis , minus validis quam extra epidernddem . Spira convexo - 
conoidea; op i ce pro m mu lo , papillari; sniura profunda , pilis fere obiecta % 
Anfr. 5 — 51 convtxi, id limus feres , antice parum descendens . ZTra- 
bilicus perspective, o nines anfractus exhibens, Jimbrid hirsuld partim 
celatus , tultw spiralitcr liratus. Apert ura diagonalis , rotunda , wrftMr 
sublet ciea alque lineis horizontalibus fnscis signata ; peristoma sinuatum , 
duplex , arZws expansiuscnlum crispatum , mZws corrugatmn , maryine 
columellari repando , soZo, glabro et simplice. Operculum multispirum, 
crassum , concaviusculum , calcar turn, alhidum , inlus qrtanum mem - 

branaceum . Diam. map 81, mm. 7, 51, ap. diam. intus millem. 

Ilab. In montibus Calcad Myheudra dictis, in regione Tra- 

vancorica Indice meridional is. 


Shell umbilicatcd, depressly turbinate, rather solid, covered with 
a thick dark coloured epidermis, which has strong raised decussated 
sculpture of spiral ridges and very close oblique costulation : at the 
periphery and around the umbilicus there is a fringe of close, rather 
long hairs, and the outer series continued on the inner whorls forms 
a sutural fringe also. Beneath the epidermis the shell is white with 
decussating lines, the spiral sculpture being more pronounced and the 
ribbing corresponding to the lines of growth less so than outside the 
epidermis. Spire convexly conoid, the apex prominent and papillar, 
suture deep, nearly concealed by the hairy fringe within. Whorls 
5 — 5 ^ convex, the last cylindrical, descending but very little in 
front. Umbilicus pervious, exhibiting all the whorls, spirally ribbed, 
partly covered by the surrounding hairy fringe. Aperture diagonal, 
round, rather milky inside, with dark horizontal lines corresponding 
to the spiral ribs on the shell ; the peristome is thick and double, 
curved backwards near the umbilicus, the internal portion with 
minute pearly white denticulations, largest on the outer (dextral) 
margin and gradually decreasing slightly in size on the upper and basal 


edges, vanishing entirely near the umbilicus ; the external peristome 
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is slightly expanded, tho edge cut into minute teeth like those of 
a saw except on the inner or columellar margin. Operculum externally 
slightly concave, white, calcareous ; the spiral sculpture obsolete near 
the centre in old specimens ; internally membranaceous. Major diameter 
0.34, minor 0.28, axis 0.22, diameter of the aperture 0.14 inch. 

This is a very curious and interesting species which, while differing 
in many respects from any known form, has marked affinities with 
shells belonging to distinct groups. Had the shell been discovered 
without tho operculum, there could have been very little hesitation 
in considering it a large form of Cyathopoma ; the sculpture and 
general shape are precisely those of the types of that genus, and in some 
species, as Cyathopoma jilocinctwm , there is a thick epidermis, and 
also the very singular internal crcnulation of the mouth, which is 
more marked in the present shell than in any allied species. The 
operculum, however, is totally different : instead of the whorls having 
the curious raised and incurved edges so characteristic of Cyathopoma 
they are flat and almost obsolete near the centre, on the outer surface, 
being far less distinct than in typical species of Gyclotus. 

The hairy fringe around both the periphery and the umbilicus so 
closely resembles that in Cydop>horus (Craspedolropis) cusp id at us, 
Bens., that there can be no question of a certain affinity between the 
two species, and there is considerable resemblance in their general 
form. The apertures, however, differ greatly, and there are marked 
distinctions in the operculum. 

On the whole, I think it highly probable, that the present generic 
type, and perhaps Grasp cdotrop is also, will finally have to be consider- 
ed as sub-genera of Cyathopoma. 

5.— Mychopoma limbiferum, n. sp. Pi. XVI, fig. 4. 

Testa anyuste umbilicata , turbinata, tenuis, epidermide dccidud,fulvd, 
striyisfuscis , obi ignis spiral Urns guv nolatd, vel unicolor i fused, jimbriam 
pilorum brevium circa umbilicum fe rente, indula ; sub epidermide albida , 
liris cwfertis spiral ibus ornata. Spira conica ; sutura valdc impressa. 
Anfr. 5 \ convexi , ultimus teres , anticc sub-descendens. Apert ura obligua , 
fere circular is : peristoma duplex ; externum limbo sub-late expanse 
circumdatum , ad anyulum apertures anticc porrectum ; internum vix dis- 
cretum intus sub-distanter cor my alum ; maryine columellari amborum 
valdc repan do, ghbro , vix expansiusculo. Operculum minus crassum 
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quam in M. hirsuto, exlus concaviusculum , lamina calcared ad centrum 
carcnte, inlus j planum . 

Exempli majoris diam. maj . 7, 6, axis 5J, fa. 2J, millem. 

„ minoris „ 5] ,, 2 „ 

Ilab. In summis montibus Pulnoy dict is ; detexit S. Fairbanh. 

Shell narrowly umbilicated, turbinate, thin, covered with a thick 
deciduous, yellowish brown epidermis, with dark spiral and oblique 
stripes, or more frequently perhaps altogether dark brown, with a 
fringe of short hairs round the umbilicus : beneath the epidermis, the 
shell is white with close spiral sculpture. In some specimens, as in 
M, hirsutuni , there are oblique raised lines outside the epidermis, but 
they are not always conspicuous. Spire conical, suture deep. Whorls 
54 convex, the last cylindrical, scarcely descending towards the aper- 
ture which is oblique and nearly circular. The peristome is much 
curved back, near the umbilicus, where it is almost simple and scarcely 
expanded : elsewhere the outer portion is sharply reversed, forming 
a broad rim at right angles to the axis of the whorl on the outer and 
basal margins, while near tlio penultimate whorl, it is produced in 
front. The inner portion of the peristome scarcely projects beyond 
the outer; it is corrugated within, but not nearly so closely or strongly 
as in M. hirmtum , and the corrugation is very faint towards the base, 
and entirely wanting at the angle of the aperture and on the collumcllar 
margin. Ojjereulum thinner than in the last species, and the calcareous 
external portion less developed, and entirely wanting at the centre. 

Major diameter in a large specimen 0.28 inch, minor diameter 
0.25, axis 0.22, diameter of the aperture inside 0.11. Of a small 
specimen, the respective measurements are 0.21, 0.165, 0.16 and 0.08. 

This is a very different shell from the last, being much higher in 
the spire with a broader edge to the mouth. The name is taken from 
the last peculiarity. Only a few specimens were found by Mr. Fair- 
bank. It appears to inhabit tlie tops of the Pulneys at a height of 
about 7,000 feet. 

6. — Pterocyclos ? tristis, n. sp. Pi. XVI, fig. 9. 

Tesla late umbilicata, dtpressa, tennis , epidenn id c erased, fulvescenii- 
bvunned iiulula ; sub epidermide albida , stria! ula . Spira convex a. 
A pice par um exserto , per-obluso , sulurd profunda . Anfr. 5 rotundati; 
uliimus teres , longe seusim dcscendens . Apertara obliqua , rotunda ; 
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peristoma brevmime adnatum , duplex ; internum parum porrectum , 
mperne juxta suturam vix sinuatum ; externum leviter expansum , 
continuum , a peristomate interno sulco discretum , supo'a ejus sittum 
in alam verticalem parvam 1 instar tubuli imperfecti f antice spectantem 
anfractum penultimum non attingentem , breviter cucullatim produc - 
tom. Operc? Piam . mq/. 19J, mk 16, axis 9J, wt»7Z. diam. 
intus 6^. 

jHaft. In provincid South Canara ; detexit H. Beddome . 

Shell widely umbilicated, depressed, thin, eovevod with a thick, oli- 
vaceous brown epidermis ; beneath the epidermis white, faintly striated. 
The epidermis is closely rugately striated near the suture. Spire 
convex ; apex scarcely exserted, obtuse j suture deep. Whorls 5, round- 
ed, the last cylindrical, descending very gradually for a considerable 
distance behind the aperture. Mouth oblique, circular ; peristome 
double, the two portions divided by a groove; the inner slightly 
projecting, with a very small, almost obsolete sinus above, close to 
the suture ; the outer a little expanded, and produced above into 
a short vertical wing, opening in front, and forming an imperfect 
tube ; it is just above the imperfect sinus in the inner peristome, 
and does not touch the penultimate whorl. Operculum unknown. 
Major diameter 0.8, minor 0.62, axis 0.36; diameter of the aperture 
0.26 inch. 

In the absence of the operculum, it is not easy to say if this shell 
should be classed as Cyclophorus or Pterocgclos. It might even be 
a Rhiostoma , and would in that case be another instance of the occur- 
rence on the Malabar coast of Burmese and Malay forms, unknown 
elsewhere throughout the Indian Peninsula. In the extremely small 
wing not touching the penultimate whorl, the absence of a deep 
incision in the interior peristome beneath the wing, the large mouth, 
and uniform colouring, the species differs from all Indian forms of 
Ptcrocyclos. There can be no question of its being dintinct also from 
all known forms of Cyclophorus , but, except for the wing, it approaches 
very nearly to C. ravidus, Bens., and C. annulatus , Trosch., both of 
which, however, are flatter. 

7.— Spiraculum Fairbanki, n. sp. 

Testa late urnbilicata y depres8a y sub-discoidea } decussatim striata , 
yriseo-albida, irregulariter caslaneo-strigata et maculate, fane id inter- 
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ruptd sub-peripherid alidque laid in umbilico castaneis. Spira fere 
plana ; apicc prominulo papillari ; sutura valde impressa. Aiifr. 5 
rotundati ; ultimus teres , anticc sensim descendens y spiraculo brevi 
sub-verticali truncate- conic o y cum anfractu penullimo conjuncto , 4 
mill, pone aperturamsito munitus. Apertura diagonalis , circularis ; 
peristoma duplex ; internum brcviter por rectum obtusum , ad suturam 
angulatim sinuatum ; externum continuum expansum , supra sinum 
instar alee cuculliformis, anfractui penult i mo appressce exstans, versus 
basin columella processum ling uifor mem emit tens. Operculum corneum , 
intus valde concavum , extus convcxum y apice phnulato , marginibus 
anfractuum lamcUiferis. Jjiam . maj. 14 J, wwi, 11J-, rm’s 6, tfp. 
diam. intus 4 

-TZtfi. in montibus Piilncy dictis y Indies mcridionalis. S. Fairbanlc. 

Shell broadly umbilicatod, depressed, nearly discoidal, greyish 
white with irregular streaks and spots of chesnut and two bands of 
the same colour ; one, somewhat interrupted, below the periphery, the 
other, broader, within the umbilicus. Spire almost flat, the apex 
prominent and papillar, the suture deeply impressed. Whorls 5 
rounded, the last cylindrical, gradually descending in front and fur- 
nished, (0.16 inch behind the aperture), with a short nearly vertical 
spiracle, in the form of a truncated cone, and joined to the penulti- 
mate whorl Aperture diagonal, circular, the' peristome double, the 
internal portion projecting slightly and obtuse, with a rather shallow 
angular sinus near the suture : the external peristome is continuous, 
expanded, dilated above into a projecting wing which runs forwards 
for some distance along the last whorl in front of the aperture, and is 
bent downwards at the end. Near the base of the columellar margin 
there is a small gutter-shaped projection. The operculum is very 
concave within, externally convex, flattened at the apex, with free 
lamellar edges to the whorls as in the typical species of Pterocyclos. 
Major diameter 0.58, minor 0.47, axis 0.23, diameter of the aperture 
within 0.16 inch. A rather smaller specimen measures 0.64 by 0.52 
in its two diameters. 

This species has not been figured as I hope to be able to give illus- 
trations of all the known forms of Spiraculmn on one plate. 

The genus Spiraculum y previously to Mr. Fairbanks discovery, 
was not known to occur in Southern India. Its detection serves to 
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. t add another to the Burmese and Malay forms represented in the hill 
groups of that region. In 1866, I described another species, Sp. 
Beddomei * from the Eastern hills near Vizagapatam (J. A. S. B. 
Vol. XXXV. PL II. p. 31). The present form differs from Sp. 
Beddomei in several characters, the principal being the prominent 
apex, the form of the sutural tube and the presence of a small lingui- 
form process at the left side of the peristome near its base. The last 
character indeed is quite peculiar, and serves alone to distinguish the 
present species. In size, and somewhat in form, there is a decided 
resemblance to the Burmese Sp. Avanum, in which, however, there 
are not only important distinctions in the form of the peristome, the 
recurved sutural tube, &c., but the operculum is also very different, 
being flat precisely as in the Burmese forms of Pterocyclos, while in 
Spiraculum Fairbanki , it is as convex as in Ptercyclos rapes tris , or 
Pt. bilabiatm. 

Mr. Fairbank only obtained 11 specimens of this interesting form. 
They were found in a Shola at some distance from Kodai Kanal, the 
hill station on the Pulneys, on the road to the Kukal Shola. 

8 — Cataulus Calcadensis, Bcdd. MS. Pi. XVI, fig. 8. 

Testa sub-pwforata , fusiformi-turrita , solida , confertim sub-sinuate 
costulata. Spira ovato-turrita ; apice acutiusculo ; sutura valde im - 
pressa . Anfr. 8^, convexi , ultimm parurn angmtior , demum breviter 
solutus , antice porrectm vix descendens } carind basali validd , compressd , 
costulatd , antice dilatatd munitus ; periomphalo mediocri , costulato. 
Apertura sub- circular is, fere verticalis , canali ad latus sinistrum 
marginis basalis patentc, ore subtus dextrorsumque spectante ; peristoma 
incrassato- expansum, sub-duplex vel duplex , internum obtusum y exter- 
num expansum , revolutum , postice et ad canalem basalem productum , 
margine columellari insuper angustiori } cum anfractu penultimo hand 
juncto . Opcrc ? 

Long. 21, diam. 7, apert. diam . intus 3£ millem. Apertura cum 
peristomate incluso canali 6J millem . longa. Exempli minoris long . 
16, diam . cum perist. 5f, diam. minor 5, apert. intus 3 millem. 

Hab . i Calcad Hills* extra fines provincial Travancore. 

Shell sub-perforate, fusiformly turrited, solid, closely and rather 

* In the habitat of this shell, there is a misprint. Kimery hills should be 
Kimetnj hills. 


18 
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sinuomly costulated. Spire ovately turrited, apex rather acute, suture 
much impressed. Whorls 8J-, convex, the last a little smaller, quite 
free from the other whorls for a short distance behind the mouth, 
but not descending much, not nearly so far as C. tortuosus is repre 
sented as doing. The basal keel is strong, compressed, transversely 
ribbed, and becoming larger in front ; the space inside the keel around 
the umbilicus is of moderate size and ribbed. Aperture nearly 
circular, and almost vertical, the opening of the basal canal being 
at the left side and not in the same plane as the aperture, but turned 
a little downwards and to the right. Peristome thickened double, 
the inner portion obtuse, the outer expanded, turned back, produced 
below the canal and above near the suture, narrower on the inner 
margin and not touching the penultimate whorL Operculum un- 
known. Measurements of 3 specimens in decimals of an inch. 

Length, Major diameter, minor diameter, width of 

peristome included, aperture inside, 


0.84 

0.28 


0.14 

0.76 

0.26 

0.23 

0.14 

0.64 

0.23 

0.2 

0.12. 


Length of the aperture and outer peristome in the larger specimen 
from the base of the canal to the end of the projection above 0.26 
inch. 

At first sight, this shell bears a most striking resemblance to C . 
tortuosus , Clieni., but the last whorl is much less produced, and there 
appear, judging from the description and figures of Chemnitz’s species, 
to be several slight but not unimportant distinctions in sculpture and 
form. Amongst the Ceylonese species, the nearest approach to the 
present is made by C. decorus , Bens., and C. Blanfordi, Dohrn, but 
no Ceylonese kind is known with the last whorl free. The previously 
described Cataulus from the base of the Anamullay hills resembles 
C. Calcadensis in the sinistral position of the keel, a character not 
noticed by Pfeiffer in his description. 

Since finding the present species I learn from Captain Beddome 
that he has met with a third Indian Cataulus in Travancore. 

So far as I am aware, the Nicobar locality of Cataulus tortuosus has 
not been confirmed. The discovery of so closely allied a form as that 
now described, in Southern India tends to make it probable that the 
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species described by Chemnitz may prove to be Indian. Two other 
shells attributed by Chemnitz to the Nicobar Islands, Helix hamas- 
toma , L.,and H. Niccibarica , Chem., have not since been brought tlicnce. 
It is just possible that the former may occur, though I cannot help 
thinking it improbable, but as the locality for Helix Nicobarica is 
now distinctly ascertained to be the neighbourhood of Cuddapah, far 
inland and amidst a fauna and flora which resembles that of the Cape 
of Good Hope nearly as much as it does that of the Nicobar Islands, 
I utterly disbelieve in the occurrence of the species in the latter 
locality. The fact that both Helix Nicobarica and H. hmnastoma. 
are Indian or Ceylonese, tends to increase the probability of Calauhis 
tortuosus being also an Indian shell. 

9 — Opisthostoma macrostoma, Beddome, MS. 

PI. XVI, fig. 7. 

Testa perforata , conoideo-ovata , albida vel pallide rubella , sub- 
d is tan ter oblique fi l {for m i- costa lata, sub lente spiraliter minufimme 
et confer lissime striata. Spira elevato-conoidca , lateribus convex is ; 
apice acutiuscnlo ; sutura valde impressa . Anfr. 5.J-, eonvexi, apicales 
normales non-diviantes , pcnultimus vix major , ultimus confcrtius 
costulatus , brevissime constr ictus, anlice sigmoideb-dejlexus . Umbili- 
cus ab anfractu ultimo non-occultus. Apertura retrorsa sub-rotunda, 
fere verticalis ; peristoma brevissime ad anfractos duos , penultimum 
et ante-penultimum, adnatum, duplex , internum continuum expansius - 
culum, externum , expansum breviter interruptum. Long. '3, diam. 
major 3, min. 2 millcm. Ap. diam. cum perist. millem . 

Hah. In montibus Bramagiri diet is, in regione Wynaad, baud 
procul a littore Malabarica India. H. Beddome detexit . 

Shell perforated, conoidly ovate, white or pale reddish in colour 
with sub-distant oblique filiform costulation, which becomes closer 
oil the last whorl : beneath a microscope there is very fine close spiral 
striation, very difficult to detect in general, as in other species of 
Opisthostoma and many Diplommatinm .* Spire elongately conoid 
with convex sides, the apex rather acute, suture deep. Whorls 5 j- 
convex, the apical ones not excentric as in the other Indian species ; 
the penultimate whorl very little larger than those above it. The 
last whorl is constricted as usual. In front of the constriction it is 
# In a good light it may easily de detected in 0. Crespigni , H. Ad. 
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deflected inwards, but less sharply so than in O. Fairbanks and it 
does not conceal the umbilicus, the curve being more as in 0. Nilgiri- 
cum, Aperture reversed, nearly circular, almost vortical, having 
scarcely any inclination upwards. Peristome attached for a short 
distance only, touching both the penultimate and ante-penult imato 
whorls, double, both portions expanded, the outer more broadly re- 
flexed, and interrupted for a short distance where attached, inner 
peristome continuous. Length 0.12, breadth measured across the 
peristome 0.12, shorter diameter 0.8, breadth of the aperture includ- 
ing the peristome 0.6 inch. 

This is the largest form of the genus yet met with, exceeding even 
the Labuan species O. Crcspigm H. Ad. It is much more pupa- 
shaped than that kind is, but much less so than the two previously 
described Indian forms, from both of which it may easily be distin- 
guished by the apical whorls not being exccntric, as well as by its 
much greater size. 

As the figure of O. Fairbanlci in the Proceedings of the Zoological 
Society for 1866, PI. XXXVIII, is rather too small to give a good 
idea of the form, and the sculpture had been omitted, two figures are 
given in the plate belonging to this paper, figs. 6, 6 a. For the 
drawings I am indebted to the kindness of Captain Godwin Austen. 
In fig. 6 a, representing the shell from below, the view is a little from 
the side ; when seen from beneath in the line of the axis, the umbili- 
cus is completely concealed by the last whorl, a character peculiar 
to O. Fairbanlci, 

From the figure just referred to in the Proceedings Zoological Society, 
the idea is conveyed that Opisthostoma Fairbanlci is a mueli smoother 
species than O. Nilgiricum . This is due to the accident' that the 
draughtsman had only the former species before him, and copied the 
figure of the other. In reality, the sculpture is about equally strong 
on both forms, the only difference being, that it is a little closer in 
O. Nilgiricum . 

In the 3rd supplement to Dr. Pfeiffer’s monograph of the Helicida 
just published, I see with some surprise that he retains II. Adams 1 
genus Plectostoma. The author of that genus admitted in the Pro- 
ceedings of the Zoological Society for 1865, p. 755, that it was identi- 
cal with Opisthostoma , and subsequently in the Proceedings Zoological 
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Society for 1866, p. 447, announced the discovery of the operculum, 
as I had anticipated. 

10 — Ennea sculpta, n. sp. pi. xvi, fig. 10. 

Testa profunde et flexuose rimata , sub-cglindrica 1 solidula , cerea, 
diaphana , nitida , costis vertical ibus sub-flexuosis ornata. Spira turriia » 
sursum vix attenuata; apice obtuso ; sulura impressa. Anfr. 8, primi 
2 lavigati , cmteri sub-confertim coslulati , ultimas £ longitudinis fere 
eequans , antice sub-ascendens , compress us, Apertara verticalis f 

bruncato-onata, lamelld und parietali intvante juxta angulum , 
profundis 4 palatalibus , seeunda minori } und. columcllari valida torta , 
i?i apertura vix conspicud , coarclata. Peristoma undigue expansum } 
albidum ) ad basin late repandum , marginibus callo lamelliferi junctis. 
Long, 8 {ZtTrw. 2J-, millem. Ap, cum jurist. 2 mill, longa. 

Hab. In montibus Pulney, Indue mcridionalis , dctexib S. Fairbank. 

Shell deeply and flexuously rimute, sub-cylindrical, rather solid, 
translucent with a low glossy lustre and of the colour of wax. Spire 
turrited and elongate, becoming very little smaller above and bluntly 
terminated at the apex ; suture impressed, whorls 8, the first two 
smooth, the others with strong vertical sub-floxuous ribs, the last 
whorl ascending slightly in front, compressed at the base. Aperture 
vertical, truncately oval, with a re-entering parietal plait close to the 
angle, a very deep columellar fold, scarcely perceptible from the 
aperture, but strong and twisted within, running^ up till it nearly 
joins the parietal plait, and 4 palatal lamella?, the second of which 
from above is very small. These, like the columellar fold, are situ- 
ated so far back, that they are with difficulty to be made out from 
the aperture. Peristome white, expanded, curved back slightly near 
the base, margins united by a rather thick callus on which is the 
parietal lamella. Length 0,34, diameter 0.1, length of aperture, 
peristome included, 0.08 inch. 

This form has some slight resemblance to E. Pirriei , Pfr., but has 
very much stronger sculpture, and the lamella? around the aperture, 
are very different. 

I have another Ennea from the Nilgiris which I have hitherto 
considered a small variety of E, Pirriei , but it appears to differ in 
the possession of a strong transverse basal plica. In both^forms, 
young specimens appear to have the lamella? of the aperture quite 
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as well developed as adults, so that they must be formed aud re- 
absorbed, as I have shewn to be the case in the Plcctopylis section 
of Ilelix : Ann. anrl Mag. Nat. Ilist. Sor. 3, Yol. VII. p. 244. 
Pfeiffer — Mon. Vol. IV. p. 342, — describes the occurrence of the colu- 
mcllnr plicae in the young of E. Pirriei. 

ll. — Streptaxis Canarica, Beddome, MS. Pi. XVI, fig. 11. 

Testa umbilicata , depressa , ovata ) cerca, nitidula undique Jlexuose 
capillaceo striata . Spira convexa ; apice obtuso ; sutura vix impressa 
sub-mar ginata. Anfr. 5£, parum convexi, penultimus postice acute 
carinatus, ultimus valde antrorsum devians , post aperturam fossiculis 
brevibus tribus constrictus , subtus convexus , ad basin circa umbilicum 
compressus. Apcrlura obliqua , irrequlariter semiovata , lamina und 
parietali torta valida ct dentibus sex in peristomate fere mqu id is iantilms 
coarctata. Peristoma albidum , undique sub-late expansnm , ad anqulum 
simtatum , marqinibus callo lamclHferi junctis . Diam. maj. vix 8, 
min. 5J, alt. 3J mill ; apert. cum perist fere 3 mill, lonqa , 2J lata . 

Ilab. In Provincia South Canara, hand procul a litlore occi- 
dentali Indue. 

Shell umbilicated, depressed, ovate with considerable lustre and 
the colour of wax, with close rather irregular and flexuous hair-like 
striation both above and below. Spire convex, apex obtuse, suture 
scarcely impressed, sub-marginate. Whorls 5J, very little convex, 
the penultimate sharply keeled on the side opposite to the aperture, 
last whorl very excentric, with three distinct depressions behind the 
peristome ; compressed beneath, especially near the mouth. Aperture 
oblique, irregularly semi ovate, with 7 teeth ; 1 lamelliform doubly 
curved and re-entering for a short distance on the callus, uniting the 
margins of the peristome, and 6 in the peristome itself nearly equi- 
distant from each other : of these two are on the outer margin, one 
at the curve where the peristome bends round towards the umbilicus, 
and 3 along the inner, or columellar, margin. The two lowest of the 
latter are the closest together of any. Peristome white, expanded, 
curved back considerably close to the function with the last whorl. 
Major diameter 0.32, minor 0.22, height 0.14 inch, aperture 0.12 
inch long, 0.11 broad. 

This is the fivst strongly keeled species which has been met with in 
India. In form it much resembles the Molmain S. Sanlceyi , Bens. 
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'The sculpture is peculiar. But a single specimen has been obtained 
by Major Beddome. 


Oyclophorus ravidus } Bens., has been found by Major Beddome, 
on the Anamullay hills, and in the Wynaad. In both localities it 
attains a considerably larger size than the type. The Annamullay form 
is 27 mellimoters by 22, that from the Wynaad, 24 mill, by 19 J. 
The operculum, when in good condition, has raised margins to the 
whorls. I am inclined to consider the species identical with the 
Ceylon G . annulatus , Troschel. 

Auricula nitidula , described in No. VIII of these contributions, 
J. A. S. B. Vol. XXXVI, Part II, p. 64, proves to be a variety of 
A . Ganyetica of Benson, with a thicker and darker coloured epider- 
mis, but not otherwise differing. The dark coloured variety occurs 
also in the Ganges delta, where it has been found by Dr. Stoliczka. 


Explanation of Plate XVI. 

Fig. 1, 1 a, 1 b, Cyclophorus ( Ditropis ) planorbis , W. Blanf., magni- 
fied 2 diameters. 

„ 2, 2 a, 2 b, C. ( Ditropis ) Beddomei , W. Blanf., ditto. 

,, 2 c, Operculum of ditto ditto. 

„ 3, 3 a, 3 b, C . ( Ditropis ) convexus , W. Blanf., ditto. 

„ 4, 4 a, 4 b, Mycliopoma limbiferum , W. Blanf., ditto. 

„ 4 c, 4 d, Operculum of ditto ditto. 

„ 5, 5 a, 5 b, M. hirmtum , Beddome, ditto. 

„ 5 c, 5 d, Operculum of ditto ditto. 

„ 6, 6 a, Opisthostoma Fairbanki , W. Blanf., magnified 10 dia- 
meters. 

„ 7, 0. macrostoma Beddome, magnified 4 diameters. 

„ 8, Cataulus Calcadcnsis } Beddome, natural size. 

„ 9, 9 a, Ftcroryclos tristis , W. Blanf., natural size. 

„ 10, Ennea sculpta , W. Blanf., magnified 2 diameters. 

„ 11, 11 a, 11 b, Strcptaxis Canarica , Beddome, ditto. 
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Abstract of the Results of the Hourly Meteorological Observations 
talccn at the Surveyor General 1 * Office , Calcutta , 
hi the month of November 1 808. 

Latitude 22° 33' V' North. Longitude SS° £0' 34" East. 

Height of the Cistern of the Standard Barometer above the sea level, 18.11 feet. 
Daily Means, Ac. of the Observations and of the Hygromet rival elements 


dependent thereon. 
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The Mean Height of the Barometer, ns likewise the Dry and Wet Bulb 
Thermometer Means are derived, from the hourly observations, made during 
the day. 
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Abstract of I he Remit Is of the Hourly Meteorological Obscr rations 
taken at the Surrey or General's Office, Calcutta, 
in the wonth of November 186S. 


JJjiilj- Means, Ac. of the Observations ami of tlie Hy geometrical elements 
dependent thereon. — (Continued.) 
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All the H yirroiiietrienl elements are computed by the (imMiu ioli Constants. 
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Abstract of the Results of the Hourly Meteorological Observations 
taken at the Surveyor General’s Of ice, Calcutta, 
in the month of November ] 80S. 


Hourly Means, See. of the Observations and of the irygromel rical elements 
dependent iliereon. 
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The Mean Height of the Barometer, as likewise the Dry and Wet Bulb 
Thermometer Means are derived from the observations made at the several 
hours during the month. 
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Abstract of the lies alts of the Hourly Meteorological Observations 
tah an at the Surveyor General' s Office, Calcutta, 
in the month of November 1SG8. 


.Hourly Menus, &e. of the Observations and of tlie Jlygrometrieal elements 
dependent thereon . — ( Conti nurd .) 
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All tbe Uygrometrienl elements are computed by tlie Greenwich Constants. 
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Abstract of the Results of the Hourly Meteorological Observations 
ialcen at the Surveyor General 9 s Office, Calcutta, 
in the month of November 1868 . 

Solar lladiation, Weather, Ac. 
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Abstract of the Results of the llourlg Meteorological Observations 
taken at the Surveyor General 9 s Office, Calcutta, * 

in the month of November 180S. 

Solar lladiation, Weather, &c. 
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Abstract of the Results of the Hourly Meteorological Observations 
taken at the Surveyor General ’s Office , Calcutta, 
in the month of Hoc ember 18 OS. 

Monthly Bkstti.ts. 


Inches. 

Mean height of the Barometer for the month... ... ... 29.9G3 

Max. height of the Barometer occurred at 9 a. m. on tlio 29tli. ... 30.185 

Min. height of the Barometer occurred at 3 p.m. on the 9th. ... 29.730 

A\vlreme range. of the Barometer during the month ... ... 0.455 

Mean of the daily Max. Pressures ... ... ... ... 30.034 

Ditto ditto Min. ditto ... ... ... ... 29.905 

Mean daily range of the Barometer during the month ... ... 0.329 


Mean Dry Bulb Thermometer for the month ... .. 75.0 

Max. Temperature occurred at 3r. m. on the lltli. .. 87.1 

Min. Temperature occurred at (3 a. m. on the 23rd ... (3 1.0 

JRjrtreme range of the Temperature during the month .. 23.1 

Mean of the daily Max. Temperature ... ... .. 82.8 

Ditto ditto Min. ditto, ... ... .. 08.5 

Mean daily range of the Temperature during the month... 14.3 


Mean Wet Bulb Thermometer for the month ... ... ... 08.2 

Mean Dry Bull) Thermometer above Mean Wet Bulb Thermometer 6.8 
Computed Mean Dew-point for the month ... ... ... G3.4 

Mean Dry Bulb Thermometer above computed mean Dew-point . 11.0 

Inches. 

Mean Elastic force of Vapour for the month . . 0.580 


Troy grain. 

Mean Weight of Vapour for the month ... ... ... 6.37 

Additional Weight of Vapour required for complete saturation ... 2.94 


Mean degree of humidity for the month, complete saturation being unity 0.68 


Inches. 

Drizzled 1 day, — Max. fall of rain during 24 hours ... ... Nil 

Total amount of rain during the month ... ... ... Nil 

Total amount of rain indicated by the Gauge attached to the anemo- 
meter during the month ... ... ... ... ... Nil 

Prevailing direction of tin* Wind... ... S. W., X. E. & N. W. 



Abstract of the Results of the Hourly Meteorological Observations talcen at the Surveyor General' s Office, Calcutta , in the month ofXar. 1868. 

^Monthly Besclts. 

Tables shewing the number of days on which at a given hour any particular wind blow, together with the number of days on 
which at the same hour, when any particular wind was blowing, it rained. 
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Abstract of the He suits of the Hourly Meteorological Observations 
taken at the Surveyor General's Office, Calcutta , 
in the month of December 18G8. 

Latitude 22° S3' 1" North. Longitude 88° 20' 31" East. 

Height of the Cistern of the Standard Barometer above the sea level, 1 8.1 1 feet. 

Daily Means, &e. of the Observations and of the Ilygromctrieal elements 
dependent thereon. 
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The Mean Height of the Barometer, as likewise the Dry and Wet Bulb 
Thermometer Means are derived, front the hourly observations, made during 
the day. 
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Abstract of the Jlesn/ls of the Hourly Meteorological Observation* 
taken at the Surveyor General 9 8 Office, Calcutta, 
in the month of December 186&. 


Daily Menus, &e. of the Observations and of the Hygrometncal elements 
dependent thereon. — ( Continued.) 
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.428 

.389 


§.s 

p, at 

«3 

k © 

-vj 

O O 

+* tS 

bi) w 

§ >8 
0> rt 

S’ 9 


T. gr. 

5.19 

4.77 

.51 

.82 

6.45 

.67 

.61 

.53 

.46 

.54 

.64 

6.22 

.56 

.31 

.02 

6.43 
.36 
.33 
.40 
.07 

4.58 

.45 

.20 

.36 

5.38 

4.43 
.51 

5.54 

4.99 

.73 


oi g 


k os 
k aT “ 

§11 

OOP-, 

■S S' | 

§ 


T. gr. 

2.48 

.76 

.97 

.85 

.53 

.56 

.47 

.37 

.30 

.24 

.29 

.01 

1.99 

2.12 

.36 

.62 

.67 

.65 

.65 

.69 

.70 

.74 

.60 

.44 

.06 

.69 

.57 

.24 

.75 

.57 

*51 


5 § 

p.S 


^ 2 


0.68 

.63 

.61 

.63 

.68 

.69 

.69 

.70 

.70 

.71 

.71 

.76 

.77 

.75 

.72 

.68 

.67 

.67 

.67 

.65 

.63 

.62 

.62 

.64 

.72 

.62 

.64 

.71 

.65 

.65 

.63 


the Hygroroetvical elements are computed hy the Greenwich Constanta. 
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Abstract of the Itesults of the Hourly Meteorological Observations 
taken at the Surveyor GeneraVs Office, Calcutta , 
in the month of December 1868. 


Hourly Means, &c~ of the Observations and of tlie If yg route tri cal elements 
dependent tltercon. 



Mean Height of 
the Barometer at 
32° Faht. 

.Range of the Barometer 
for each hour during 
the month. 

■3 t5 
pq a 
s 
frl 

§1 

0/ r~; 

t-H C-l 

Range of the Tempera 
ture for each hour 
during the month. 

Hour. 

Max. 

Min. 

DifF. 

Max. 

Min. 

i 

1 

! Din*. 

! 


Inches. 

Inches. 

Inehes. 

Inches. 

o 

i o 

1 

o 

o 

Mid- 









night. 

30.055 

30.163 

29.941 

0.222 

65.6 

69.5 

60.5 

9.0 

”1 

.047 

.152 

.936 

.216 

61.8' 

69.0 

59.8 

9 2 

s 

.038 

.140 

.925 

.215 

64.2 

68.5 

69.0 

9.5 

3 

.030 

.134 

.920 

.214 

63.5 

68.0 

58.6 

9.4 

4 

.028 

.131 

.914 

.217 

62^9 

6/.5 

57.5 

10.0 

o 

.040 

.135 

.924 

.211 

62.3 

67.0 

57.0 

10.0 

6 

.054 

.151 

.93!) 

.212 

61.8 

66.5 

56.4 

10 .1 

7 

.075 

.163 

.961 

.202 

61.8 

60-2 

56.0 

10.2 

8 

.102 

.188 

.986 

.202 

63.6 

67.5 

56.8 

10.7 

9 

.123 

.202 

30.006 

.196 

67.2 

71.0 

61. 8 

9.2 

10 

.126 

.206 

.015 

.191 

70.8 

75.0 

65.5 

9.5 

11 

.107 

.190 

29.998 

.192 

73.6 

77.0 

67.6 

9.4 

Noon. 

.075 

.162 

.959 

.203 

75.1 

78.5 

69.0 

9.5 

1 

.040 

.128 

.925 

.203 

76.2 

79.8 

70.5 

9.3 

2 

.016 

.101 

.905 

.196 

70.9 

81.0 

71.5 

9.5 

3 

.001 

.095 

.891 

.204 

76.8 

79.6 

72.4 

7.2 

4 

29.997 

.088 

.893 

.195 

76.7 

78.6 

71.2 

7.4 

5 

30.005 

.099 

.900 

.199 

74.3 

77.3 

70.0 

7.3 

6 

.017 

.116 

.914 

.202 

71.8 

75.2 

67.6 

7.6 

7 

.032 

.144 

.929 

.215 

70.2 

73.8 

65.5 

8.3 

8 

.048 

.148 

.947 

.201 

68.9 

72.6 

64.0 

8.6 

9 

.060 

.165 

.955 

.210 

67.8 

71.5 

63.3 

8.2 

10 

.069 

.172 

.970 

.202 

66.7 

70.7 

61.8 

8.9 

11 

.064 

.169 

.954 

i 

i 

i 

.215 

65.9 

i 

70.5 

61.0 

9.5 


The Mean Height of the Barometer, as likewise the Dry and Wet Bulb 
Thermometer Means are derived from the observations made at the several 
hours during the mouth. 
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Abstract of the Results of the Hourly Meteorological Observations 
taken at the Surveyor General* s Office , Calcutta , 
in the month of December 1868. 


Hourly Means, Ac. of tlic Observations and of tlie Hj'gromctrical elements 
dependent thereon. — ( Continued.) 


Hour. 

Mean Wet Bulb Ther- 
mometer. 

Dry Bulb above Wet. 

Computed Dew Point. 

Dry Bulb above Dew 
Point. 

Mean Elastic force of 
Vapour. 

Mean W eight of Vapour 
in a Cubic foot of air. 

Additional Weight of 
Vapour required for 
complete saturation. 

Mean degree of Humi- 
dity, complete satura- 
tion being unity. 


i 

; 

o 

o 

o 

o 

Inches. 

T. gr. 

T. gr. 


Mid- 









night. 

61 .6 

4.0 

58.4 

7.2 

0.496 

5.50 

1.50 

0.79 

1 

61.1 

3.7 

58.1 

6.7 

.491 

.45 

.38 

.80 

2 

60.6 

3.6 

57.X 

6.8 

.480 

.33 

.36 

.79 

3 

60.1 

3.4 

57.0 

6.5 

.473 

.27 

.28 

.81 

4 

59.7 

3.2 

56.8 

6.1 

.470 

.25 

.18 

.82 

5 

59.2 

3.1 

56.4 

5.9 

.461 

.18 

.13 

.82 

6 

68.7 

3.1 

55.9 

5.9 

.456 

.10 

.11 

.82 

7 

58.7 

3.1 

55.9 

5.9 

.456 

.10 

.11 

.82 

8 

59.9 

3.7 

56.6 

7.0 

.467 

.21 

.36 

.79 

9 

61.3 

5.9 

56.6 

10.6 

.467 

.16 

2.19 

.70 

10 

63.0 

7.8 

56.8 

14.0 

.470 

.16 

3.04 

.63 

li 

63.7 

9.8 

56.8 

16.7 

.470 

.13 

.77 

.58 

Noon. 

64.0 

11.1 

56.2 

18.9 

.461 

.01 

4.33 

.51 

1 

64.0 

12.2 

55.5 

20.7 

.450 

4.89 

.77 

.51 

2 

I 64.2 

12.7 

55.3 

21.6 

.447 

.85 

5.01 

.49 

3 

63.9 

12.9 

54.9 

21.9 

.441 

.78 

.05 

.49 

4 

63.5 

12.2 

55.0 

20.7 

.442 

.81 

4.70 

.51 

5 

63.9 

10.4 

56.6 

17.7 

.467 

5.09 

.03 

.56 

*3 

64.3 

7.5 

58.3 

13.7 

.494 

.40 

3.05 

.64 

7 

63.9 

6.3 

58.9 

11.3 

.501 

.55 

2.50 

.69 

8 

63.3 

5.6 

58.8 

10.1 

.503 

.51 

.20 

.72 

9 

62.6 

5.2 

58.4 

9.4 

.496 

.48 

.00 

.73 

10 

62.3 

4.4 

58.8 

7.9 

.503 

.56 

1.67 

.77 

11 

61.8 

1 

4.1 

58 5 

7.4 

.498 

! 

.52 

.54 

.78 


All the Hygrometrical elements arc computed by the Greenwich Constants. 
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• Abstract of the Results of the Hourly Meteorological Observations 
taken at the Surveyor GeneraVs Office, Calcutta, 

* in the month of December 1808. 


Solar Radiation, Weather, &c. 


2 

®-| 

Rain Guage 
1| ft. above 
Ground. 

Wind. 

Prevailing 

& 
g 1 

3 o 

General aspect of the Sky. 

=* 

03 

a b 

direction. 



1 

o 

111.0 

Inches 

w.s.w./w&sw. 

lb 

Miles 

62.7 

Chiefly N i. Slightly foggy at 

2 

118.5 


S.W. & W. by N 


73.2 

midnight & at 1 a. m. 

Scatd. \i to 5 p. m., clear 

3 

116.4 


N.byW.&N.byE. 


102.7 

afterwards. Eoggy at 9& 10 p.m. 
Scatd. 'M to 1 p.m., clear, to 

4 

119.0 


N. 1ST. W. 


147.4 

5 p. m., scatd. \i afterwards. 
Scatd. \i to 6 p. M. clear af- 

6 

120.5 


N JN'.W,N]N‘E&N. 


126.4 

ter wards. 

Clear to 2 r. m., scatd. \i to 

6 

126.0 


N. & S.E. 


115.0 

6 p. m., clear afterwards. 

Clear to 5 a. x., Vi to 9 a. m. 

7 

119.4 


E. by S. & N. 


78.2 

^i&\_ito5 p.m., '“'i afterwards. 

Scatd. to 5 A. M., Vi to 8 

a. m., '"'i to 3 p. m., clear after- 
wards. Slightly foggy from 7 tc 
11 P. M. 

Clear. Slightly foggy at 8, I 

8 

118.7 


JST.,N. W. & S. W. 


91.0 

9 

118.0 


s. s. w. & s. w. 


51.0 

& 11^*. M. 

Clear. Foggy from midnight 

10 

117.0 


s. & s. s. w. 


46.7 

to 4 a. m., at 8 a. x., & at 9 p. M. 
Clear. Slightly foggy from 6 

11 

112.5 


E., S. E. & S.W. 


38.5 

to 8 a. m. & at 6 & 9 p. m. 

Clear to 11 a. m., scatd. ^ito 

12 

119.8 


s. & s. w. 


47.5 

4 p. m., clear afterwards. Foggy 
at 6 & 7 a. m., & at 8 p. m. 
Clear to 9 A. m., scatd. '"'i to 

13 

120.6 


s. & s. s. w. 

... 

60.7 

3p. m., clear afterwards. Foggy 
from 3 to 8 a. m. 

Clear to 9 a. m., scatd. / " s i to 

14 

122.0 


Is. S. E.&SSW. 

i 

98.6 

5 p. m., clouds of different kinds 
afterwards. Foggy from 3 to 9 

A. M. 

Clear to 6 a. m., scatd. \i to 

15 

120.0 


1 

SE,WNW& vari- 


43.2 

10 a. m., scatd. '"'i to 6 p. m., 
clear afterwards. 

Clear to noon, scatd. '"i to 5 

16 

131.0 


able. 

S. S. E. & N. 


77.8 

p. m., clear afterwards. Slightly 
foggy at 5 & 6 a. m. & at 7 & 8 

P. M. 

Chiefly clear. 

17 

117.0 


N. & W.by N. 


114.1 

Clear. Slightly foggy at 10 & 

18 

119.8 


S W. & W by S. 


49.7 

11 P. M. 

Clear to 1 p. m., Vi to 8 p. m. 

19 

117.4 


E byN&variable. 

... 

94.3 

clear afterwards. Slightly fog- 
gy at 6 & 7 a. m. 

Chiefly clear. Foggy at 7 p.m. 
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Abstract of the Results of the Hourly Meteorological Observations 
taken at the Surveyor GeneraVs Office, Calcutta , 
in the month of December 1868 / 

Solar Radiation, Weather, &c. 


Max. Solar 
radiation. 

Rain Guage 
li ft. above 
Ground. 

Wind. 

Prevailing 

direction. 

• 1 
H g 

tan * 

s s 

Ph 

K* 

! a § 

N 

o 

Inchet 


lb 

Miles 

0 122.0 

... 

N.N.E.&W.N.W 


98.0 

1 116.0 

• • • 

N. E. & S. W. 

... 

86.9 

2 110.6 

... 

S.S.W. & variable 

... 

65.3 

3 116.0 

... 

N. by E.&N. E. 

... 

66.0 

l 117.0 

... 

NbyE &W. S.W 


67.4 

i 

> 116.0 

... 

S. byW.,S.&S.W. 

... 

30.8 

3 111.8 

... 

E.N.E&ISr.NE. 

... 

116.6 

r 116.0 

... 

N. E. & S.by W. 

... 

53.0 

118.6 


S.byW.E.S.B&NNW. 


42.1 

1 

112.0 

... 

N.N.W. 


1 

59.2 

1 

109.6 


W S W variable . 


1 79.1 

D 

1; 

i 

116.0 

t • • 

N.byE.&W.N.W. 


75.0 

f] 


General aspect of the Sky. 


30 


31 


Clear to 3 a. m., W to 8 a. m., 
clear to noon, to 5 f. m., clear 
fterwards. Slightly foggy at 10 

l 11 P. M. 

Clear. Slightly foggy from 7 
o 11 p. M. 

Clear. Slightly foggy at mid- 
ight & 1 a. m. &from7tollp.M. 
Clear. Slightly foggy from 8 

) 11 P. M. 

Clear. Slightly foggy at mid- 
ight & 1 a. m. & from 7 to 10 

. M. 

Clear to 7 a. m., scatd. to 
. p. m., clear afterwards. 

Clear. Slightly foggy from 7 
) 11 F. M. 

Clear. Foggy at midnight & 

A. M. 

Clear to 6 a. M., stratoni to 


Clear. Foggy to midnight & 
a. m. & from 7 to 11 p. m. 
Clear to 6 a, m., scatd. \i to 
oon, clear afterwards. Slight- 
T foggy from midnight to 4 A. 
[. & from 8 to 10 p. m. 

Clear. Foggy at midnight & 


\i Cirri, — i Strati, ^i Cumili f \— i Cwo-gtr-ti, rvi Cnmnlo t.j v. i 
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Abstract of the Results of the Hourly Meteorological Observations 
taken at the Surveyor General* s Office , Calcutta , 
in the month of December 1868. 

Monthly Results. 


Inches. 


Mean height of the Barometer for the month... ... . 30.052 

Max. height of the Barometer occurred at 10 a. m. on the 16th. . 30.206 

Min. height of the Barometer occurred at 3 p. u. on the 12th. . 29.891 

Extreme range of the Barometer during the month ... 0.315 

Mean of the daily Max. Pressures ... ... ... . 30.127 

Ditto ditto Min. ditto ... ... ... . 29.993 

Mean daily range of the Barometer during the month ... . 0.134 


Mean Dry Bulb Thermometer for the month ... 68.7 

Max. Temperature occurred at 2p. m. on the 13lh. 81.0 

Min. Temperature occurred at 7 a. m. on the 24th ... 66.0 

Extreme range of the Temperature during the month .25.0 

Mean of the daily Max. Temperature ... ... 77.1 

Ditto ditto Min. ditto, ... ... 61.6 

Mean daily range of the Temperature during the hionth.. 15.5 


Mean Wet Bulb Thermometer for the month ... ... ... 62.1 

Mean Dry Bulb Thermometer above Mean Wet Bulb Thermometer 6.6 
Computed Mean Dew-point for the month ... ... ... 66.8 

Mean Dry Bulb Thermometer above computed mean Dew-point ... 11.9 

Inches. 

Mean Elastic force of Yapour for the month .. . 0.470 


Troy grain. 

Mean Weight of Yapour for the month ... ... ... 6.18 

Additional Weight of Yapour required for complete saturation ... 2.41 

Mean degree of humidity for the month, complete saturation being unity 0.67 

o 

Mean Max. Solar radiationTemperature for the month. ... 117.0 

Inches. 

Rained no day, — Max. fall of rain during 24 hours ... ... Nil 

Total amount of rain during the month ... ... ... Nil 

Total amount of rain indicated by the Gauge attached to the anemo- 
meter during the month ... ... ... ... ... Nil 

Prevailing direction of the Wind N. N. W., S. W. & N. 
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Meteorological Observations . 


Abstract of the ltesults of the Hourly Meteorological Observations 
taken at the Surveyor General’s Office, Calcutta, 
in the month of January 1869. 

Latitude 22° 33' 1" North. Longitude 88° 20" 34" East. 

Height of the Cistern of the Standard Barometer above the sea level. 18.11 feet. 

Daily Means, &c. of the Observations and of the Ilygrometrieal elements 
dependent thereon. 


Date. 

O * 
o> 

^ O +j 

I .Sf’6'3 

! 

2-1 

* 

Range of the Barometer 
during the day. 

Max. Min. | Diff. 

Mean Dry Bulb 
Thermometer. 

Range of theTempora- 
turo daring the day. 

Max. 

Min. 

DilT. 


Inches. 

Inches. 

Inches. 

Indies. 

o 

1 ° 

o 

o 

1 i 

30.073 

30.151 

30.026 

0.128 

64.4 

74.0 

6(3.7 

17.3 

2 

.106 

.182 

.061 

.121 

(35.7 

75.4 

57.5 

17.9 

3 

.119 

.184 

.068 

.116 

68.1 

7(3.0 

60.6 

15.4 

4 

.103 

.196 

.022 

.174 

70.5 

76.3 

6 1.2 

12.1 

6 

.032 

.103 

29.9(39 

.134 

70.7 

78.0 

66.2 

11.8 

(5 

.104 

.183 

30.054 

.129 

66.8 

76.2 

58.6 

17.6 

7 

.115 

.391 

.059 

.132 

67.U. 

-7(5.2 

59.0 

17.2 

8 

.090 

.186 

.028 

.158 

65.9 

74.5 

58.6 

15.9 

9 

.092 

.175 

.044 

.131 

66.3 

75.0 

59.0 

16.0 

10 

.106 

.178 

.052 

.126 

65.3 

75.4 

56.3 

19.1 

11 

.117 

.212 

.068 

.144/ 

66.7 

7(3.9 

58.5 

18.4 

12 

.132 

.197 

.01.9 

.148 

67.7 

78.0 

58. 9 

19.1 

13 

.089 

.161 

.041 

.120 

69.7 

79.0 

(31.0 

18.0 

14 

.123 

.190 

.063 

.127 

72.5 

80.0 

06.8 

13.2 

15 

.195 

.294 

.134 

.1(30 

(39.7 

78.0 

62.0 

16.0 

16 

.130 

.220 

.066 

.154 

67.3 

77.0 

58.5 

18.5 

17 

.078 

.159 

.007 

.152 

67.2 

76.5 

59.2 

17.3 

18 

..044 

.119 

29.985 

.134 

68.0 

76.9 

59.7 

17.2 

19 

.058 

.148 

30.009 

.139 

07.9 

1 77.2 

60.2 

17.0 

20 

.081 

.168 

.019 

.149 

68.6 

1 78.8 

59.5 

19.3 

21 

.052 

.160 

29.965 

.195 

70.3 

81.2 

61.0 

20.2 

22 

29.983 

.074 

.919 

.155 

72.2 

82.4 

64.6 

17.8 

23 

.924 

29.998 

.871 

.127 

73.8 

83.3 

67.2 

16.1 

24 

.922 | 

.987 

.864 

.123 

74.9 

85.8 

68.5 

17.3 

25 

.967 

30.057 

.918 

.139 

72.7 

80.5 

66-0 

14,5 

26 

.985 

.062 

.935 

.127 

72.4 

80.5 

65.2 

15.3 

27 

30.000 

.066 

.942 

.124 

74.1 

80.2 

69.0 

11.2 

28 

.009 

.08 L 

.963 

.118 

69.3 

72.0 

67.5 

4,5 

29 

29.945 

.015 

.880 

.135 

72.2 

80.8 

65.0 

15.8 

30 

.942 

.114 

.900 

.114 

73.9 

80.0 

70.0 

10.0 

31 

.965 

.045 

.901 

.144 

73.9 

80.6 

69.6 

11.1 


The Mean Height of the Barometer, as likewise the Dry and Wet Bulb 
Thermometer Means are derived, from the hourly observations, made during 
he day. • 
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Abstract of the Results of the Hourly Meteorological Observations 
taken at the Surveyor General 9 8 Office, Calcutta, 
in the month of January 1869. 


Daily Means, *fcc. of tlic Observations and of the Hygromctrical elements 
dependent tliercon . — ( Continued.) 
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2 

59.9 

5.8 

55.3 

10.4 

.447 

.97 

.05 

.71 

3 

617 

3.4 

62.0 

0.1 

.559 

6.18 

1.37 

.82 

4 

65.3 

5.2 

61.1 

9.4 

.543 

5.97 

2.16 

.73 

6 

05.6 

5. J 

61.5 

9.2 

.650 

6.05 * 

.13 

.74 

6 

60.4 

6.4 

55.3 

11.5 

.447 

4.95 

.31 

.68 

7 

59.6 

7.4 

53.7 

13.3 

.423 

.69 

.61 

.64 

8 

59.6 

6.3 

54.6 

11.3 

.437 

.85 

.21 

.69 

9 

59.4 

6.9 

53.9 

12.4 

.426 1 

.73 

.42 

.66 

10 

58.0 

7.3 

62.2 

13.1 

.402 

.47 

.46 

.65 

11 

59.5 

7.2 

63.7 

13.0 

.423 

.69 

.54 

.65 

12 

61.3 

6.4 

1 56.2 

11.5 
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5.5 

62.6 
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00.6 

9.1 

53.3 

16.4 

.418 
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68.7 

5.4 

64.9 

9.2 
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All the Hygromctrical elements arc computed by the Greenwich. Constants. 
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Abstract of the Results of the Hourly Meteorological Observations 
taken at the Surveyor General 9 s Office , Calcutta, 
in the month of January 1869. 


Hourly Means, Ac. of the Observations and of the Hygrometrical elements 
dependent thereon. 



Mean Height of 
the Barometer at 
32° Faht. 

Bange of the Barometer 
for each hour during 
the month. 

Mean Dry Bulb 
Thermometer. 

Bange of the Tempera- 
ture for eaclrhour 
during the month. 
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Diff. 
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Min. 
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Inches. 
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58.5 
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2 
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71.0 
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4 
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6 
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71.5 

57.7 

13.8 

6 
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13.6 
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9.8 
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83.5 
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13.5 
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77.6 

84.5 

70.9 
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.005 
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.871 
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85.8 
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14.3 

4 

29.998 
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13.1 

6 

30.005 
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83.0 
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.014 
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.878 
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11.0 
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.259 J 

71.8 

77.2 

66.5 

10.7 

8 

.050 

.172 
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.259 ! 
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76.9 

64.6 

12.3 

9 
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.183 

.934 

.249 

69.1 

75.0 

63.8 

11.2 

10 

.069 

.187 

.939 
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68.1 

74.0 

62.5 

11.5 

11 

.063 

, .182 
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i 

i 

67.2 
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61.5 

j 

11.5 


The Mean Height of the Barometer, as likewise the Dry and Wet Bulb 
Thermometer Mertns are derived from the observations made at the several 
hours during the month. 
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Abstract of the Results of the Hourly Meteorological Observations 
taken at the Surveyor Genevans Office , Calcutta, 
in the month of January 18G9. 


Hourly Means, &c. of tin? Observations and of the TTygromelrieal elements 
dependen t thereon . — ( Continued.) 
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All the Hygromctrical elements are computed by the Greenwich Constants. 
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Abstract of the Results of the Hourly Meteorological Observations 
taken at the Surveyor General's Office, Calcutta , 
in the month of January 1869. 

Solar Radiation, Weather, Ac. 
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E. & W. S. W. 


40.4 

Clear. Slightly foggy from 
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to 11 P. M. 

2 

111.6 


S.W. & variable. 


29.2 

Clear. Slightly foggy from 4 







to 8 a. m., & from 8 to 11 p. M. 

3 

112.0 


S.S. W.&S. S.E. 


37.0 

Clear to 5 a. m., seatd. ^i 
& Vi afterward s . Foggy from 







midnight to 8 a. m. Light rain 







nt 11s p. m. 

4 

120.0 

... 

Variable. 

... 

49.3 

V>i to 4 a. m., ^i to 5 r. m., 
clear afterwards. 

5 

110.6 


S. by E. & W. 


56.7 

^ i to 5 a. m., stratoni to ] 1 a. 
m., to 4 r. m., clear after- 

wards. Slightly foggy at 8 & 9 

A If 

6 

111.2 

... 

e.n.e.&n.n.w. 


16.6 

A. M • 

Clear. Slightly foggy at 9 p.m. 
Clcar.Foggy from 7 to 11 p.m. 
dear. Slightly foggy from 7 

7 

116.2 


N’.N.E.&N.byE 

. . . 

169.7 

8 

114.8 


N.E.& S.S. W. 

... 

57.0 







to 10 r. m. 

9 

113.4 

... 

WNW& W by 8. 


40.0 

Clear. Foggy at 9 & 10 p. m. 

10 

111.0 


E.N. E & variable 

... 

45.5 

Chiefly clear. Slightly foggy 







from 7 to 11 p. m. Two sharp 
shocks of earthquake were 







felt at 4 h. 43 Jm. r. m. 

11 

117.4 

... 

S. S. E. 

... 

*42.4 

Clear to 6 a. m., seatd. x i to 







6 p. m., clear afterwards. Foggy 
from 7 to 9 p. M. 

12 

109.5 


S. S. E. & S. E. 


18.7 

Clear to 6 a. m., seatd. \i to 







5 p.m., clear afterwards. Slight- 
ly foggy at 8 & 9 p. m. 

13 

113.2 


S. byE& S. S.E 

S. W.& N. 


62.1 

Chiefly clear. 

14 

113.5 


... 

50.0 

Seatd. to 4 p. m., clear 

afterwards. 


15 

116.5 


JNTNE,‘& N. by W. 
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158.7 

Clear. 

16 

114.0 

... 

N.W. & N. by E. 


151.3 

Clear. 

17 

116.0 

... 

W, N. W. &NW. 
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Clear. 
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115.5 

... 

W.JST. W. & S.W. 

... 

99.9 

Clear to 1 p. m., seatd. Ni 
afterwards. 

19 

112.5 

... 

S W, WN W & W S . 

. . . 

49.7 

Clear to 10 a. m., seatd. \i 




[W. 



to 6 p. m., clear afterwards. 
Slightly foggy at 7 a. u. 

Clear. 

20 

111.5 


s. s. w. & w. 


41.3 

21 

119.4 

... 

S by W. & S.SW. 

... 

54.6 

Clear.Foggy from 1 to 8 a.m. 
Chiefly clear. 

22 

118.6 

... 

S S. W. &S by W 
SbyW,SW& SSW 


157.3 

23 

121.0 

... 


168.6 

Clear. 

24 

120.8 

... 

S.S.W, S. W. & S. 


158.8 

Clear to 3 p. M., seatd. \i 
afterwards. 
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Abstract of the Results of the Hourly Meteorological Observations 
taken at the Surveyor General 3 s Office, Calcutta, 
in the month of January 1869. 


Solar lladiation, Weather, &c. 
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Pressure 
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Velocity. 
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Scatd. \i to 2 a. m., clear t< 
5 a. m., Vi afterwards. 

25 

112.0 


E.N.E. & E by N 

. 1.5 

202.6 

26 

111.6 


E.byN\& variable 


99.0 

Clear to 5 A. M., scatd. \i to 
10 a. m., Vi afterwards. 

27 

119.0 

. . . 

SbyE,N&variablc 

■ • • 

65.8 

Vi to 3 A. m., stratoni to 8 a 
m. Seatd. '"'i to 6 p. m., strato- 
ni afterwards. Thunder at 11 

P. M. 

28 


0.78 

SS. E. & variable. 


111.4 

Overcast to 2 p.m., scatd. Vi 
afterwards. Thunder & Light- 
ning at midnight. Foggy at 8 p. 
m. jlain at midnight & light 
rain from 5i to 11 a. m. & at 9 
r. m. 

29 

122.5 


SSE.& S. W. 

. . . 

83.3 

Cliieflly scatd. ^i. 

^i to 6 pm., clear afterwards. 
Pain at 3 A a. m. 

30 

120.4 

0.12 

SSW.NE.&ENE. 

... 

135.0 

31 

121.4 


S. S. E.&S. W. 


62.3 

Clear to 4 a. m., stratoni to 
11 a. m., 'M to 5 p. m., clear af- 
terwards. Foggy from 2 to 10 

A. M. 


\i Cirri, — i Strati, Cumuli, \—i Cirro-strati, ^-i Cumulo strati, w-iNimbi 
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Abstract of the Results of the Hourly Meteorological Observations - 
taken at the Surveyor General’s Office , Calcutta , 
in the month of January 1869. 

Montvly Results. 


Indies. 

Mean lici ght of the Barometer for the montli... ... ... 30.064 

Max. height of the Barometer occurred at 10 a. m. on the 16tli. ... 30.294 
Min. height of the Barometer occurred at 4 p.m. on the 24th. ... 29.864 
Extreme range of the Barometer during the month ... ... 0.430 

Mean of the' daily Max. Pressures ... ... ... ... 30.134 

Ditto ditto Min. ditto ... ... ... ... 29.996 

Mean daily range of the Barometer during the month ... ... 0.138 


Mean Dry Bulb Thermometer for the month ... 69.6 

Max. Temperature occurred at 3 p. m. on the 24th. ... ... 85.8 

Min. Temperature occurred at 7 a. m. on the 10th ... ... ... 56.3 

Extreme range of the Temperature during the month 29.5 

Mean of the daily Max. Temperature ... ... 78.1 

Ditto ditto Min* ditto, ... ... 62.4 

Mean daily range of tlie Temperature during the month... ... 15.7 


Mean Wet Bulb Thermometer for the month ... ... ... 63.4 

Mean Dry Bulb Thermometer above Mean Wet Bulb Thermometer 6.1 
Computed Mean Dew-point for the month ... ... ... 58.5 

Mean Dry Bulb Thermometer above* computed mean Dew-point ... 11.0 

Inches. 

Mean Elastic force of Vapour for the month ... ... ... 0.498 


Troy grain. 

Mean Weight of Vapojir for the month ... ... ... 6.48 

Additional Weight of Vapour required for complete saturation ... 2.40 

Mean degree of humidity for the month, complete saturation being unity 0.70 

Mean Max. Solar radiationTcmpcraturc for the month. ... ... 115.4 


Inches. 

Rained 3 days, — Max. fall of rain during 24 hours ... ... 0.78 

Total amount of rain during the month ... ... ... 0.90 

Total amount of rain indicated by the Gauge attached to the anemo- 
meter during the month ... ... ... ... ... 0.80 

Prevailing direction of the Wind,,, ... S. W., S. S. W. & S. S. E. 



Abstract of the Results of the Hourly Meteorological Observations taken at the Surveyor General's Office, Calcutta , in the month ofJany. 1869. 

AIoxthlt Results. 

Tables shewing the number of days on which at a given hour any particular wind blew, together with the number of days on 
which at the same hour, when anv particular wind was blowing, it rained. 
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Abstract of the Results of the Hourly Meteorological Observations 
taken at the Surveyor Gene rare Office , Calcutta , 
in the month of February 1869. 

Latitude 22° 33' V 7 North. Longitude 88° 20' 34*" East. 

Height of the Cistern of tlie Standard Barometer above the sea level, 18.11 feet. 

Daily Means, Slc. of the Observations and of the Hygrometrical elements 
dependent thereon. 
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17 

.983 
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76.9 
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19 

29.972 

.065 

.886 

.179 

75.4 
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21 

.933 
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1 89.0 

71.9 
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22 

.930 
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70.0 

20.0 
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18.0 

25 
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i 
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t 
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The Mean Height of the Barometer, as likewise the Dry and Wet Bulb 
Thermometer Means are derived, from the hourly observations, made during 
the day. 
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Abstract of the lie suits of the Hourly Meteorological Observations 
taken at the Surveyor General's Office, Calcutta , 
in the month of February 1869. 


Daily Means, See. of tlic Observations and of llie ilygrometrical element* 
dependent thereon . — ( Continued.) 


Date. 

% 

w 

X s 
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£ a 

s 

Dry Bulb above Wet. 

Computed Dew Point. 

£ 

p 

o 

6 

*8 

p5.§ 

p 

Mean Elastic force of 
vapour. 

c .fa 
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« 

K' © 
u_i £ 
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.o 
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§ a 
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Additional Weight of 
Tap our required for 
complete saturation. 

Mean degree of Humi- 
dity, complete satu- 
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o 

o 

0 

0 
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1 
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8 
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9 
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30 
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34 
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18 
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39 

70.0 

5.4 

66.2 

9.2 

.642 

0.99 

.44 

.74 
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25 
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20 
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4.61 
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27 
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12.2 
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3.3 S 
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2S 
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10.9 
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All the Hjgrometrical elements are computed l>y the Greenwich Constants. 
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Abstract of the Results of the Hourly Meteorological Observations 
talccn at the Surveyor General 9 s Office, Calcutta , 
in the month of February 1869. 


Hourly Means, &c. of the Observations and of the Hygrometrical elements 
dependent tlicroon. 


Hour. 

Mean Height of 
the Barometer at 
32° Faht. 

JRangc of the Barometer 
for each hour during 
tlic month. 

Mean Dry Bulb 
Thermometer. 

llange of the Tempera 
lure for each hour 
during the month. 

Max. 
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DilT. 
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Min. 

Din. 


Inches. 

Inches. 

Inches. ' 

Inches. 

o 

o 

o 

o 

Mid- 









night. 
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70.6 
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60.2 

16.6 
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16 2 

2 
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3 
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4 
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16.0 
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6 
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.781 
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16.0 

7 
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8 
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.271 
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9 
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10 
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73.7 
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.281 
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23.9 

8 
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81.0 
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9 
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72.9 

79.2 

60.5 

18.7 

10 . 
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.060 

.771 

.289 

71.8 

78.2 

60.4 

17.8 

11 

.970 

.053 

.761 

.292 

71.1 

i 

77.4 

60.4 

i 

i 

17.0 


The Mean Height of the Barometer, as likewise tlie Dry and Wet Bulb 
Thermometer Means arc derived from the observations made at the several 
hours during the month. 
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Meteorological Observation*. 


Abstract, of the Results of the Hourly Meteorological Observations 
taken at the Surveyor General’s Office , Calcutta , 
in the month of February 1869 . 


Hourly Means, of tlie Observations and of the Hygrometrical elements 
dependent thereon. — ( Continued.) 
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67.3 

3.3 

-6-4.7 
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0.72 

3.43 

0.83 

1 

67.0 

3.0 

64 6 

5.4 

.609 

.71 

.29 

.84 

2 

00.5 

3.0 

01.1 

5.4 
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.60 

.28 

.84 

3 

00.1 

2.7 

03.9 
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.595 

.56 

.15 

.85 
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05.0 

2 7 
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5 
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6 
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7 
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05.6 

2.9 | 
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.21 
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10 
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2 
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9.5 
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.40 
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10 
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4.5 | 
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1.97 
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11 

67.2 

3.9 1 

! 

1 
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! 

1 

7.0 

.599 

.58 

.70 
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All the Hygrometrical elements are computed by the Greenwich Constants. 
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Abstract of the Results of the Hourly/ Meteorological Observations 
taken at the Survey/ or General \v Office , Calcutta , 
in the month of February/ 1869. 

Solar Radiation, Weather, &c. 
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Abstract of the Results of the Hourly Meteorological Observation* 
taken at the Surveyor General's Office, Calcutta, 
in the month of February 1869. 

Solar Radiation, Weatlier, &c. 
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Abstract of the Results of the Hourly Meteorological Observations 
taWk at the Surveyor General’s Office, Calcutta , 
in the month of February 1869 . 

Monthly Results. 


Mean height of the Barometer for the month... 

Max. height of the Barometer occurred at 10 a. m. on the 11th. 
Min. height of the Barometer occurred at 5 p. m. on the 2nd. 
Extreme range of the Barometer during the month 
Mean of the daily Max. Pressures 
Ditto ditto Min. ditto 
Mean daily range of the Barometer during the month ... 


Inches. 

... 29.968 
... 30.133 
... 29.692 
... 0.441 
... 30.034 
... 29.895 
... 0.139 


Mean Dry Bulb Thermometer for the month ... 73.6 

Max. Temperature occurred at 3 & 4p. m. on the 25th. 91.5 

Min. Temperature occurred at 6 & 7 a. m. on the 11th 57.6 

Extreme range of the Temperature during the month . 34.0 

Mean of the daily Max. Temperature ... ... 81.8 

Ditto ditto Min. ditto, ... ..v . 67.0 

Mean daily range of the Temperature during the month... 14.8 


Mean Wet Bulb Thermometer for tho month ... ... ... 67.1 

Mean Dry Bulb Thermometer above Mean Wet Bulb Thermometer 6.4 
Computed Mean Dew-point for the month ... ... ... 62.6 

Mean Dry Bulb Thermometer above computed mean Dew-point ... 10.9 

Inches. 

Mean Elastic force of Vapour for the month ... 0.570 


Troy grain. 

Mean Weight of Vapour for the month ... ... v . 6.23 

Additional Weight of Vapour required for complete saturation ... 2.67 

Mean degree of humidity for the month, complete saturation being unity 0.70 

o 

Mean Max. Solar radiation Thermometer for the month. 122.2 


Inches. 

Rained 4 days, — Max. fall of rain during 24 hours ... ... 1.93 

Total amount of rain during the month ... ... ... 2.72 

Total amount of rain indicated by the Gauge attached to the anenip* 
meter during the month ... ... ... ... ... 2.53 

Prevailing direction of the Wind... ... S. S. W ., & S. W. 



Abstract of the Results of the Hourly Meteorological Observations taken at the Surveyor General's Office , Calcutta , in the month of Feb. 1869. 

* Monthly Results. 

Tables shewing the number of days on which at a given hour any particular wind blew, together with the number of days on 
which at the same hour, when any particular wind was blowing, it rained. 
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Ale tract of the It emits of the Hourly Meteorological Observations 
taken at the Surveyor General 9 s Office, Calcutta, 
in the month of March 1869. 

Latitude :33' 1" North. Longitude 88° 20' 34." East. 

Height of the Cistern of the Standard Barometer above the sea level, 18.11 feet. 

Daily Means, &c. of the Observations and of the Hygrometrical elements 
dependent thereon. 


Date. 

° S3 

<D -4J 

•Sf’S'a 

<3 8. 

0 

Han go of the Barometer 
during the day. 

Mean Dry Bull 
Thermometer. 

IJange of the Tempera- 
ture during the day. 

Max. 

Min. 

• 

Diff. 

Max. 

Min. 

DifT. 


Inches. 

Inches. 

Inches. 

Inches. 

0 

0 

0 

0 

1 

29.932 

30.01 G 

29.8G2 

0.154 

77.9 

86.8 

71.5 

16.3 

2 

.8(57 

29.933 

.808 

.125 

79.8 

88.3 

73.6 

14.7 

3 

.863 

.931 

.797 

.134 

86.5 

89.5 

74.0 

15.5 

4 

.904 

.96(5 

. 8:54 

.132 

77.9 

■ 81.5- 

76.0 

5.5 

6 

.926 

.987 

.865 

.122 

79.8 

86.5 

74.4 

12.1 

6 

.913 

30.030 

.815 

.215 

76. Mi 

84.5 

68.8 

15.7 

7 

.900 

29.997 

.826 

.171 

73.5 

79.5 

68.0 

11.5 

8 

.868 

.941 

.814 

.127 

. 75.7 

83.0 

68.C 

14.4 

9 

.901 

.987 

.841 

.146 

78.7 

86.8 

71.6 

15.2 

10 

.934 

30.092 

.843 

.249 

73.2 

76.5 

65.8 

10.7 

11 

.883 

29.966 

.819 

.147 

76.6 

83.5 

68.0 

15.5 

12 

.870 

.960 

.809 

.151 

78.6 

87.7 

71.4 

16.3 

13 

.848 

.925 

.783 

.142 

80.4 

88.5 

74.3 

14.2 

14 

.821 

.889 

.756 

.133 

81.9 

89.8 

76.0 

13.8 

15 

.807 

.805 

.749 

.116 

83.4 

92.7 

76.8 

15.9 

16 

.874 

.952 

.834 

.118 

82.8 

89.7 

78.0 

11.7 

17 

.855 

.926 

.800 

.126 

84.0 

93.4 

76.8 

16.6 

18 

.844 

.921 

.797 

.124 

81.7 

87.9 

70.5 

11.4 

19 

.803 

.875 

.731 

.144 

81.0 

92.5 

74.6 

18.0 

20 

.806 

.890 

.749 

.141 

80.5 

89.4 

73.0 

15.8 

21 

.825 

.892 

.770 

.122 

77.9 

85.6 

73.7 

11.9 

22 

.877 

.955 

.812 

.143 

78.0 

87.5 

69.0 

18.5 

23 

.883 

.971 

.812 

.159 

78.3 

87.4 

70.4 

170 

24 

.878 

.954 

.806 

.148 

82.3 

90.5 

76.4 

16.1 

25 

.852 

.944 

.790 

.154. 

81.6 

89.5 

75-6 

14.0 

26 

.841 

.926 

.775 

.151 

84.1 

92.3 

76.9 

15.4 

27 

.848 

.939 

.774 

.165 

83.9 

93.8 

76.5 

17.3 

28 

.892 

.963 

.828 

. .135 

82.6 

91.4 

75.6 

17.9 

29 

.893 

.960 

.839 

.121 

83.6 

92.0 

76.0 

16.0 

30 

.886 

.949 

.818 

.131 

82.8 

92.0 

76.0 

17.0 

31 

.897 

.974 

.849 

.125 

84.4 

94.5 

74.7 

19.8 




The Mean Height of the Barometer, as likewise the Dry and Wet Bulb 
Thermometer Means are derived, from the hourly observations, made during 
the day. 
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Abstract of the lies nits of the 1 fan rig Meteorological Observations 
taken at the Surveyor General's Office , Calcutta , 
in the month of March 1869. 


Daily Means, &c. of the Observations ami of tlie Hygromclrieal elements 
dependen l tl lore on . — ( Con t i n ned.) 


Date. 

£ 

0j 

6 

3 

n 

o & 

fe o 

K pi 

Pi 3 

G r-. 

<d P3 

Id 

£ 

o 

W 

o 

J=> 

g 

rO 

3 

m 

1 <5 

Computed Dew Point. 

Dry Bulb above Dew 
Point. 

Mean Elastic force of 
vapour. 

— 

• 

MeanW eight of Vapour 
in a Cubic foot of air. 

Additional Weight of 
Vapour required for 
complete saturation. 

Mean degree of Humi- 
dity, complete satu- 
ration being unity. 


o 

o 

o 

o 

Inches. 

T. fir. 

T. gr. 


1 

73.2 

4.7 

69.9 

8.0 

0.725 

7.85 

2.31 

0.77 

2 

70.8 

9.0 

fit. 5 

15.3 

.607 

6.56 

4.19 

.61 

3 

76.3 

4.2 

73.4 

7.1 

.811 

8.75 

2.23 

.80 

A 

71.9 

3.0 

72.8 

5.1 

.795 

.62 

1.51 

.85 

5 

75.6 

4.2 

72.7 

7.1 

.792 

.56 

2.19 

.80 

(5 

71.3 

4.1 

68.4 

7.0 

.690 

7.51 

1.92 

.80 

7 

69.3 

1.2 

00.1 

7.1 

.646 

.07 

.83 

.79 

8 

7o.4 

5.3 

66.7 

9.0 

.653 

.10 

2.11 

.75 

0 

73.2 

5.5 

69.3 

9.4 

.711 

.69 

.72 

.71 

10 

70.5 

2.7 

68. 3 

1.9 

.688 

.52 

1.30 

.85 

11 

00. G 

5.9 

65.5 

10.0 

.628 

6.81 

2.62 

.72 

12 

73.0 

| 5.0 

70.1 

8.5 

.729 

7.89 

.49 

.76 

13 

1 70.4 

1.0 

73.6 

6.8 

.817 

8.80 

.14 

.80 

11 

75.5 

6.1 

71.0 

10.9 

.751 

.07 

3.37 

.71 

15 

77.2 

6.2 

72.9 

10.5 

.797 

.51 

.42 

.71 

16 

76.0 

6.8 

71.2 

11.6 

.75G 

.10 

.65 

.69 

17 

75.2 

8.8 

69.0 

15.0 

.704 

7.63 

4.61 

.62 

18 

71.7 

10.0 

01.7 

17.0 

.611 

6.57 

.80 

.58 

19 

70.9 

10.1 

63.8 

17.2 

.593 

.39 

.75 

.57 

20 . 

71.1 

9.4 

6 1.5 

16.0 

.607 

.54 

.44 

.60 

21 

72.2 

6.7 

68.2 

9.7 

.686 

7.43 

2.73 

.73 

22 

71.7 

6.3 

67.3 

10.7 

.666 

.21 

.98 

.71 

23 

73.6 

4.8 

70.1 

6.2 

.729 

.90 

.38 

.77 

21 

76.5 

5.8 

72.1 

9.9 

.785 

8.43 

3.15 

.73 

25 

75.8 

5.8 

71.7 

9.9 

.768 

.26 

.08 

.73 

26 

74.7 

9.4 

08.1 

16.0 

.681 

7.31 

4.90 

.60 

27 

74.4 

9.5 

67.7 

16.2 

.674 

.22 

.91 

.60 

28 

73.7 

8.9 

67.5 

15.1 

.670 

.20 

.48 

.62 

29 ' 

73.0 

10.6 

65.6 

18.0 

.630 

6.75 

5.28 

.56 

3ft 

71.7 

11.0 

63.9 

18.9 

.595 

.38 

.37 

.54 

31 

73.6 

10.9 

65.9 

18.5 

.636 

.79 

.52 

.55 


All the Hygrometrical elements are computed by the Greenwich Constants. 
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Abstract of the Results of the Hourly Meteorological Observations 
taken at the Surveyor General 9 s Office, Calcutta , 
in the month of March 1K6U. 


Hourly Means, &c. of the Observations and of the Hygrometrieal elements 
dependent tliereon. 


Hour. 

Mean Height of 
the Barometer at 
32° Fakt. 

.Range of the Barometer 
for each hour during 
the month. 

3 t 

bS 

*-i o 

SB 

Range of the Tempera 
lure for cacli hour 
during the month. 

Max. 

Min. 

DilT. 

Max. 

Min. 

DiiT. 


Inches. 

Inches. 

Inches. 

Inches. 

o 

o 

o 

o 

Mid- 









night. 

29.879 

20.979 

29.801 

0.178 

70.1 

81.0 

68.0 

13.0 

1 

.867 

.960 

.795 

.165 

70.0 

80.3 

69.0 

11.3 

2 

.855 

.954 

.780 

.168 

75.6 

79.5 

68.8 

10.7 

3 

.847 

.950 

.780 

.170 

75.2 

78.8 

68.8 

10.0 

4 

.841 

.943 

.773 

.170 

74.0 

78.6 

68.9 

9.7 

5 

.850 

.947 

.783 

.164 

74.2 

78.4 

68.5 

9.9 

6 

.869 

.953 

.797 

.156 

74.0 

78.0 

68.5 

9.5 

7 

.892 

.979 

.825 

.154 

74.3 

78.0 

68.0 

10.0 

8 

.921 

.993 

.858 

.135 

76.3 

80.6 

70.5 

10 J 

9 

.942 

qp .092 

.865 

.227 

78.6 

84.5 

65.8 

18.7 

10 

.946 

.046 

.865 

.180 

81.0 

87.0 

60.4 

20.6 

11 

.934 

.016 

.851 

.165 

83.2 

90.0 

66.5 

23.5 

Noon. 

.914 

.011 

.820 

.191 

84.8 

92.2 

70.5 

21.7 

1 

.886 

29.963 

.809 

.154 

86.1 

92.5 

72.3 

20.2 

2 

.857 

.940 

.785 

.155 

86.9 

93.6 

73.6 

20.0 

3 

.832 

.885 

.761 

.124 

87.2 

94.3 

75.0 

19.3 

4 

.817 

.878 

.731 

.147 

87.4 

91.5 

7G.5 

18.0 

5 

.813 

.889 

.738 

.151 

86.7 

93.9 

75.5 

18.4 

6 

.817 

.898 

.741 

.157 

81.5 

90.3 

74.5 

15.8 

7 

.830 

.909 

.750 

.159 . 

, 82.3 

87.2 

73.5 

13.7 

8 

.852 

.936 

.761 

.175 

80.9 

86.0 

73.5 

12.5 

9 

.874 

.943 

.785 

.158 

79.3 

84.0 

73.0 

11.0 

10 

.883 

30.000 

.805 

.195 

78.3 

82.6 

73.2 

9.4 

11 

.884 

.030 

.802 

.228 

77.4 

81.8 

68.8 

13.0 


The Mean Height of the Barometer, as likewise the Dry and Wet Bulb 
Thermometer Means are derived from the observations made at the several 
hours during the month. 
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Abstract of the Results of the Hourly Meteorological Observations 
taken at the Surveyor GcneraVs Office, Calcutta , 
in the month of March ] 8(H). 


Hourly Means, »fec. of tlic Observations and of the Hy geometrical elements 
dependent thereon . — ( Continued.) 



1 

H 

4-4 

£ 

& 

b 

a> 

P 

*S 

Cj 

Zj 

t r 

K" O 

* 

°*2 <= 

1* 2 
r irL r ^ "-m 

bC cj a] 

il 

M ■ 

M M k> 

11 our. 

rO 

P 

pq 

•4- 

a, f_ 

k & 

^ Cj 

gf 

© 

■s 

A 

t-. 

t 

n 

Cj 

£ ‘I 

a> 

k 

o 

n-S 

t>, o 

£ 

‘■+3 

aS 

w | 

s I 

rP C *“ 4 
br Zj 

P 
§ * 1 

*5 £ 

CJ «» 

13 o 

§ S3 
£ 8*1 

?an degree of 
Lty, complete 
on being unit 



P 

- 



S- s 

8 

S" 3 '* 


O 

i 

o 

•o 

o 

Inches. 

T. gr. 

T. Kr. 


Mid- 









night. 

72.0 

3.8 

60.0 

6.5 

0.725 

7.87 

1.85 

0.81 

i 

72.5 

3.5 

70.« 

6.0 

.727 

.00 

.70 

.82 

2 

72.2 

3.4 

60.8 

5.8 

.722 

.85 

.63 

.83 

3 

72.0 

3.2 

60.8 

5.4 

.722 

.87 

.50 

.84 

4 

72.0 

2.0 

70.2 

4.4 

.732 

.09 

.21 

.87 

5 

71.8 

2.4 

70.1 

4.1 

.729 

.07 

.12 

.88 

6 

71.7 

2.3 

70.1 

3.9 

.729 

.97 

.07 

.88 

7 

72.1 

2.2 

70.G 

3.7 

.741 

8.08 • 

.04 

.89 

8 

73.0 

3.3 

70.7 

5.6 

.744 

, .08 

.61 

.83 

o 

73.3 

5.3 

60.6 

0.0 

.717 

7.76 

2.62 

.75 

10 

73.0 

7.4 

68.4 

12.6 

.690 

.42 

3.72 

.67 

n 

74i.O j 

9.2 

67.6 

15.6 

.672 

.20 

4.60 

.61 

Noon. 

74.1 

10.7 

6(5.6 

18.2 

.661 

6.95 

. 

5.51 

.56 

1 

74.2 

11.9 

65.0 

20.2 

.636 

.78 

6.17 

.52 

2 

74.1 

12.8 

66.4 

20.5 

.646 

.87 

.38 

.52 

3 

74.2 

13.0 

66.4 

20.8 

.646 

.87 

.50 

.61 

1 

74.4 

13.0 

66.6 

20.8 

.651 

.91 

.54 

.51 

5 

74.4 

12.3 

67.0 

•10.7 

.659 

7.01 

.17 

.53 

6 

74.7 

0.8 

67.8 

16.7 

.677 

.23 

5.12 

.59 

7 

74.5 1 

7.8 

60.0 

13.3 

.704 

.56 

4.02 

.65 

8 

74.1 j 

6.8 

69.3 j 

11.6 

.711 

.64 

3.46 

.69 

0 

73.(1 ! 

5.7 

69.6 j 

0.7 

.717 

.74 

2.85 

.73 

10 1 

73.3 i 

5.0 

69.8 ! 

8.5 

.722 

.81 

.47 

.76 

il 

j 

73.1 ; 

i 

4.3 

j 

7o.i • 

1 

i 

7.3 

i 

.720 

i 

i 

l 

i 

.02 

.09 

.79 


All the Hygrometrical elements arc computed by the Greenwich Constants. 
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Abstract of the Result s of the Hourly Meteorological Observations 
taken at the Surveyor General's Office , Calcutta , 
in the month of March 1869. 


Solar Radiation, Weather, &e. 



|g 

a> a> 
bD k . 
ed O <-& 

Wind. 




q} 

5 

co-J 

. c3 

E s 

P & 

a * i 
•§*£ 

Prevailing 

direction. 


Daily 

Velocity. 

General aspect of the Sky. 


o 

Indies 

[S.byW. 

s.s.w,w.s.w.& 

lb 

Milos 


3 

120.0 


... 

106.5 

Clear to 2 a. m., Vi to 7 a. 
m., 'clear to 1 p. m., ^i to 6 p.m., 
clear afterwards. 

2 

125.0 


s. s. w. & s. w. 


150.2 

Chiefly clear. 

3 

127.0 


S. by W. 


88.6 

Clear to 2 a. m., scuds to 9 
a., m., '-'i to 7 p. m., clear after- 
wards. Foggy at 6 a. m. Light- 
ning at 11 r. m. 

4 


0.04 

Variable. 

7.0 

212.0 

Clouds of different kinds to 11 
a. m., stratoni to 7 p. m., clear 
afterwards. High wind at 11 1 a. 
m. Thunder at 4 & 5 a.m. Light- 
ning at 4, 6 & 11 a. m. & at 7 
p. m. Light rain at 4 &11£ a.m. 

5 

120.4 

; 

s. & s. s. w. 

2.0 

118.3 

Clouds of different kinds tc 
8 a. m. ^>ito 6 p. m. Vv_i after, 
wards. Brisk wind at 11* p. m. 
Thunder at 11 p. M. Lightning 
at 10 & 11 p. m. 

6 

121.5 

1.19 

Variable. 

20.0 

116.5 

Chiefly stratoni. Storm at 1C 
p. M. Thunder at midnight & 1 
a. m. & at 10 & 11 p. m. Light- 
ning at midnight, & 1 A. M. & 
from 9 to 11 p. m. Rain at mid- 
night & at 10 & 11 P. M. 

7 

117.5 


S. E. & variable. 

0.4 

182.4 

Stratoni to 6 a. m. Vi to 6 p. 
m. clear afterwards. 

8 

123.5 


S. E. & S. 

6.0 

1 

116.5 

Vvi to 6 A. M. Vi to 11 A. M. 
\i to 2 p. m., 'M to 6 p. m. clear 
afterwards. High wind at 0 h. 
20 m. Thunder & drizzled at 
midnight. Lightning to S at 4 

& 5 A. M. 

9 

126.5 

. . . 

S. AN. 


85.0 

Chiefly clear & \i. 

10 

110.0 

1.04 

S. S. E. ^variable 

r& s. s. w. 

10.0 

138.4 

• 

Clear to 4 a. u., stratoni to 8 
a. m., overcast to 11a.m., clouds 
of different kinds afterwards. 
High wind from 8£ to 10 a. m. 
Foggy at 7 & 8 a. m. Thunder 
& Lightning at 8 & 9 a. m. & at 
8 p. m. Rain from 8J to 11 a. m. 
& at 1J & 8£ p. m. 

11 

125.0 


N.N.E.,W.S.W. 


95.7 

\itol0 a. m., clear afterwards. 

12 

131.0 

... 

S.byW.&S.S. W. 

0.3 

136.2 

Clear to 9 a. m., ^i to 4 p. m. 
\i 7 to p. m., clear afterwards. 

13 

127.8 

... 

s. s.w. 

0.2 

150.8 

Clearto4 a. m., \i & '"'i after- 
wards. Slightly,foggyat4&5A.M. 
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Abstract of the llesults of the Hourly Meteorological Observations 


taken at the Surveyor General 9 s Office , Calcutta , 
in the month of March 1869. 

Solar Radiation, Weather, &c. 



!§ 

Cj 

M> £ . 

Wind. 



<£ 

rt 

P 

OQ 

|Xo 

PH fH 

! 

Prevailing 

direction. 

• i 

g g 
H ,£ 

773 cj 
«3 O 

P^ 

r* 

General aspect of the Sky. 


o 

Inchei 


3) 

Milei 

* 

14 

L 131.0 


S. W. 


169.9 

Clear to 5 a. u. \i & i to 
6 p. m., clear afterwards. 

n 

> 129.0 


s. s. w. & s. w. 


88.3 

Stratoni to 7 a. m. \i to 6 r. 
m., clear afterwards. Foggy at 

fi A. M. 

le 

; 120.0 


s. w. 


J09.7 

\i to 4 a. m., stratoni to 2 p. 
m., \i to 6 p. m., clear after- 
wards. 

17 

130.0 


s. w. 


93.4 

Clear to 6 a. m., \i after- 
wards. 

18 

125.5 


s. w. & s. s. w. 

... 

100.fi 

Clear to 5 a. m., stratoni 
afterwards. 

19 

131.0- 


S. & variable. 

4.7, 

93.5 

Clear to 5 a. m. Vito 9 a. m. 
M afterwards. Brisk wind from 
1:} to 2| P. M. 

20 

127.6 

... 

W . S . W . & var i able 


162.3 

Stratoni to 6 a. m. \i to 6 p. 
m., clear afterwards . 

21 

119.6 


S.S.W.& variable. 

3.1 

104.3 

Clear to 5 a. m. \i to 11 a. 
m., stratoni to 3 p. m. \i after- 
wards. Brisk wind from noon to 
3| p.m. L ight rain at 4 & 5ir.M. 

22 

129.0 j 

2.32 

Variable 

23.0 

180.0 

\i to noon -^i to 6 p. m., Vn J 
afterwards. Storm from 8J to9i 
p. m. Thunder at 8 & 9 r. m. 
Lightning at midnight & from 

7 to 10 p. m. Rain at 9 & 10 p. m. 

23 

129.0 

... 

S.byW.&W.S.W. 

fS.W. 


121.8 

Clear to 10 a. m. ~i to 4 r. M. 
clear afterwards. 

24 

131.6 

... 

S.W,W.8.W.&S. 


93.4 

Clear 1 o3a. M., clouds of dif- 
ferent kinds afterwards. Fog- 
gy at 6 & 7 a. m. 

25 

130.6 


s. w, & s. s. w. 


157.4 

\^_i to 5 a. m. to 3 r. m., 

L*lear afterwards. Drizzled at 4 

1. M. 

26 

130.0 


s. s. w. & ,s. w. 


118.9 

Chiefly clear. 

27 

130.2 


s. w. &w. s.w. 

• 

8.5 

87.2 

< 

( 

( 

Clear to 4 p. m., clouds of 
liffercnt kindsaft-erwards High 
tvind from 81 to 8J p.m. Thun- 
ier at 9 f. m. Lightning at 8 & 

1 p. m. Drizzled at 9 & 10 p. m. 

28 

129.0 

... £ 

5. & variable. 

... < 

205.2 * 

N i to 6 a.m., clear afterwards 

29 

130.0 

... J 

NT.by W. & S.S.E. 


97.6 

c 

Clear to 6 a. m., clouds of 
liflerent kinds afterwards. 

30 

131.0 

... £ 

i. W. 

3.3 

97.3 

I 

Stratoni to 7 a. m., Vi ^ i 
.0 11 a. m., clear aftorwards. 
Brisk wind from 2 to 2\ a. m. 

31 

136,0 

... J 

S.W .& s. s.w. 


126.5 

Clear. 


Cirri, — i Strati, Cumuli, v— i Cirro-strati, ^ i Cumulo strati, ^iNimbi 
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Abstract of the Results of the Hourly Meteorological Observations 
taken at the Surveyor General’s Office , Calcutta, 
in the month of March 1869 . 

Monthly Results. 

Indies. 


Mean height of' the Barometer for the month... ... ... 29.871 

Max. height of the Barometer occurred at 9 a. m. on the loth. ... 30.092 

Min. height of the Barometer occurred at 1 p. m. on the 191h. ... 29.731 

^Extreme range •!’ the Barometer during the month ... ... 0.361 

Mean of the daily Max. Pressures ... ... ... ... 29.951 

Ditto ditto Min. ditto ... ... ... ... 29.807 

Mean daily range of the Barometer during the month ... ... 0.1*14 


Mean Dry Bulb Thermometer for the month # . .. ... 80.1 

Max. Temperature occurred at 4 p. m. on the 31st. ... 94.5 

Min. Temperature occurred at 9 a. m. on the 10th ... 65.8 

J Extreme range of the Temperature during the month ... 28.7 

Mean of the daily Max. Temperature ... ...^ ... 88.2 

Ditto ditto Min. ditto, ... ... ... 73.4 

Mean daily range of the Temperature during the month... 14.8 


Mean Wet Bulb Thermometer for the month ... ... ... 73.3 

Mean Dry Bulb Thermometer above Mean Wet Bulb Thermometer 6.8 
Computed M can Dew-point for the month ... ... ... 68.5 

Mean Dry Bulb Thermometer above computed mean Dew-point ... 11.6 

Inches. 

Mean Elastic force of Vapour for the month ... ... 0.692 

Troy grain. 

Mean Weight of Vapour for the month ... ... ... 7.47 

Additional Weight of Vapour required for complete saturation ... 3.37 

Mean degree of humidity for the month, complete saturation being unity 0.69 

o 

Mean Max. Solar radiation Thermometer for the month. . . . 126.7 

Inches. 

Rained 8 days,— Max. fall of rain during 24 hours ... ... 2.32 

Total amount of rain during the month ... ... ... 4.59 

Total amount of rain indicated by the Gauge attached to the anemo- 
meter during the month ... ... ... ... ... 3.45 

Prevailing direction of the Wind S. W., & S. S. W. 
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Jicmarh on the species of Pandanus ; by S. Kuitz, Esq., Curator of 
the Calcutta Herbarium . 

[Received and read, 4th November, 1868.] 

Since the publication of my revision* of Tertian, scrow-pincs, ami 
their allies, in Scemann’s Journal of Botany, Yol. V. p. 93 etc., T had 
the opportunity of consulting Gaudichuud’s work, “ Voyage ail tour 
du monde sur la Jfonite,” and this gives me an opportunity for a few 
additional remarks. 

Although I am at present unable to recognize several of Gaudi- 
chaud’s species, the study of the carefully executed plates of this 
work have considerably added to my knowledge of screw-pines. From 
the analyses of Freycinetia and Sussca it appears quite clear, that the 
Pandanecc and Freycinctiece cannot be separated from each other, as 

# In this papor some errors and omissions have crept in, which I now take 
tho opportunity of correcting. 

Typkcb clepUantinu p. 95, read : folia ... basi triquotra lateribus concavis, 
supra plana ; instoad “ excavato-trigona.” ^ 

II. Pandaneao, p. 94, add : Ovarium superutn. 

III. Cyclantheae, p. 94, add : Ovarium inferam. Tho Freycineticae are to 

bo transferred to II, Pandanoae. • 

Pandanus furcatus, var. Indica, p. 102, read : drupao valde convexae, for 
" concavae.” 

Pandanus laovis, p. 127, read ; spadix masc. etc., sod liao laovissimac, in- 
stead “ brevissiniae.” 
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146 Remarks on the species of Pandanus. [No. 3, 

I Lave formerly believed, Laving lain too much stress upon the num- 
ber and the position of the ovules. Gaudtchaud's genus Siwsea, and 
especially Souleyetia Freycinetioidcs make it now even difficult, to re- 
tain Pandanus and Freycinetia as distinct genera. The only differences 
of somo value, to distinguish them, seem to rest in the general habit, 
and the more or less regular superposition of the pendulous ovules 
along the marginal placenta. The ripe seeds in Freycinetia seem all 
to be furnished with a black and hard testa, while in Pandanus , they 
are only covered by a white membrane. 

In revising Gaudichaud’s species, I am now able to rectify my 
sections, formerly proposed, and I do this in recapitulating at the 
name time all the legitimate species, but omitting all those dubious 
ones, which Lave been already enumerated in my above quoted 
paper. It is impossible to form a correct idea, how far several 
of Gaudichaud’s species of Pandanea arc really identifications with 
Bory St. Vincent’s Mascarlien species, bearing homonymous specific 
names, as the plates are accompanied only by an incomplete explana- 
tion of the figures. My own idea is, that they are most probably 
respective identifications ; Gaudichaud’s Roussinia Indica , 1. c. t. 21, 
at least, is a copy of Rhecde’s figures of Perin Kaida (Pandanus 
unipapillatus , Dennst .) 

Dr. F. von Muller has recently published some notes on Australian 
Pandanew , mentioning therein two additional species of Pandanus, 
P. aquations , and P. monticola , F. Muell . ( Fragment . Phyt ., V, p. 40). 
Unfortunately the names of these species are not accompanied by 
a description. 

PANDANUS, JRumph. 

Sect. I. Acrostigma. Drupae simplices ; stigmata stricta, sim- 
plicia, spineseentia, extrorsum vergentes ; filamenta libera ; antberae 
acuminatas; ovula solitaria. ( Fisquetia } Gaud., ex parte.) 

* Stigmata persistentia ( i . c. non nisi cum toto pericarpio separanda.) 

1. P. caricosus, Rumph. ; Kurz, in Seem . Jour . of Rot ., V, 

j». 100. 

2. P. affinis, Kurz, loc. c., p. 101, 

3. P. foetidus, Rxb., Kurz, loc. c., p. 101. Fisquetia macro- 
carpa, Gaud., Bot., Voy, Bonite, t. 4, figs. 2-8. 
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P. ovatus (Fisquetia ovata , Gaud., loc. c., t . 4, Jig. 1,) seems to 
belong to this section. 

** Stigmata 8ecedentia ) (i. e . imd hast fragilia.) 

4. P. ornatus, ( Fisquetia ornata , Gaud., loc. c., t. 5 y Jlg. 1, 8 et 
9 ; et F, militarise Gaud., ib. f. 2-7.) 

I would have united this species with my P. helicopus , but Gaudi- 
chaud’s plant has the peduncle below the syncarpe straight, while 
P. helicopus , in a young stage has it always spirally twisted, becom- 
ing afterwards lengthened and pendulous ; also the serrature of the 
leaves are in Gaudicliaud’s figure much sharper. # 

5. S. helicopus. Kurz, loc. c., p. 101. 

Of this species the male flowers are still unknown, and it is doubt- 
ful, therefore, whether it should be placed in Acrostigma, or rather 
form a distinct subsection of Ryc/cia. 

Sect. II. Ryckia. Drupae simpliccs ; stigmata introrsum vergen- 
tes, seccdentia, spinescentia, saepissime furcata, strictiuscula, v. a 
dorso depressa; fil amenta racemosa, v. palmatiui connata; antlierae 
aristatac, v. apiculatao ; ovula solitaria. ( Barrotia , Gaud, ex parte.) 

* Stigmata brevia, a dorso piano dcpressa } spinescentia 9 bi~ rarius 
tri - furcata v. simplicia , ossca. 

6. P. furcatus, Rxb., Kurz, loc. c., p. 102. 

Barrotia diodon , Gaud., loc. c., t. 8, fig. 9-14, apparently belongs to 
this species, but Barrotia monodon , cjusd., loc. c., fig. 14-25, can with 
equal probability represent very young drupes of P. furcatus , or full 
grown ones of the two following species. 

7. P. labyriuthicus, Kurz, loc. c., p. 1D3. 

8. P. nitidus, Kurz, loc. c., p. 103. 

** Stigmata hrevissima , a dorso oblique depressa , marginibm rotun - 
datis v. crenulatis. 

9. P. graminifolius, Kurz, loc. c. 104. 

10. P. Ceramicus, Rumph., Kurz, loc. c. 104. 

Sect. III. Keura. Drupae in phalanges connatae, raro una 
alterave simplice intennixtae ; stigmata sessilia, v. sub-sessilia, peltata, 
v. reniformia ; filamenta connata ; antherae aristatae ; ovula solitaria, 
(Kurz loc. c., cum syn. ; Tuckeya , Gaud. ; Vinsonia , Gaud. ; Barrotia , 
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Gaud., ex parte ; Hombronia , Gaud. ; Eudouxia , Gaud. ? ; Dorystiyma , 
Gaud. ?) 

11. P. Leram, Jcwmm (non Kurz), P. Leram /?. macrocarpa, 
Kurz loc. c. 106. 

Pandanus Leram , as represented by Fontana in Asiatic Researches, 
is my var. ft. macrocarpa of my supposed P . Leram . The same 
variety agrees apparently very well with Eudouxia macrocarpa , Gaud., 
loc. c., t. XVIII, and perhaps also with P. / Delessertii , ejusd. loc. c. f. 
7-8, notwithstanding an apparent slight difference between the stigma- 
ta. Both forms, P. Leram, Jones, and P. Andamanensium , as I now 
shall call the form, described by me erroneously as P. Leram of 
Jones, occur on the Andaman islands, but I only could obtain of the 
former very old fruits, an account of which the recognition of the real 
form of stigmata was very difficult. In the Bot. Gardens, Calcutta, 
drupes of true P. Leram (coming from a plant in the gardens, said to 
be introduced from the Nicobars) are preserved, but also in a state 
unfit for a correct decision. The young plant (the old one having 
been destroyed by the Cyclone in 1864,) would also differ from 
P. Andamanensium , by the form of the leaves which are almost cuspi- 
dato-acuminate, and not simply acuminate. This appears to be one 
more reason for retaining the two forms as distinct species, until a re- 
examination of more complete specimens may enable me to give a 
more satisfactory explanation of the point in question. 

12. p. Andamanensium, Kurz. P. Leram, Kurz loc. c. 
105, excl. var . j8. ( non Jones). 

13. P. dubius, Sprung., Kurz loc. c. 127. 

Hombronia edulis , Gaud., loc. c. t. XXII, of 17, is not likely distinct 
from P. dubius , and Barrotia tetrodon , Gaud., loc. c., t. XIII, f. 1 — 8, 
lias all the apx>earancc of being only a young syncarpe of the same 
plant. 

14. P. Kaida, Kurz. P. Candelabrum ? Kurz loc. c. 27, excl. 
syn. omnibus , except a citat Bheediana. 

15. P. Candelabrum, p. d. B., FI. d’Oware I. 37, t. 21-22 ; 
Kth. Exum. III. 97, (non Kurz) from Western Africa. 

I have little doubt that Gaudichaud’s Tuckeya Candelabrum (loc. c. 
t. XXVI, y. 10 — 12) represents the true P. Candelabrum , and have, 
therefore, changed the specific name of the previous species which is 
restricted to luda. 
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16. P. V0rus, Humph., Kurz loc. c. 125. 

I believe that all the Pcmdani veri of Gaudichaud have'to be re- 
garded as identical with the present species, as Pandanus Linnaei , Gaud, 
loc. cit t. XXII, f 1 — 8 ; P. Chamissonis , ejusd. loc. cit ., f. 9 ; P. 
fragraus , Rumpliii , Rheedei, Loureiri , Menzicsii, Boryi and Douylasii , 
figured loc. cit. plate XXII. The two latter look somewhat similar to 
forms of P . Andamancnsium , but such elongate drupes are found also 
occasionally in Indian forms of P. verus. 

17. P. laevis, Bph., Kurz. loc. cit. 126. 

18. P. utilis, Bory, Kurz. loc. cit. 131. 

Here, as in the case of the former, I cannot agree at all with the 
view taken by Mr. Gaudichaud, as regards the definition of species, 
and I have good reason to believe that all the following of his pro- 
posed species have to be considered as synomyms of P. utilis. 

Vinsonia utilis , Gaud. loc. cit., t. XVII./. 1 — 5 at t. XXIII,/ 1 — 6 
et 9 — 18 ( germinatio ) ; Vim. stcphanocarpa , ejusd. loc. c. t. XVII, /. 
2 — 6 et 7-8 ; Vins. purpurascens , ejusd. loc. c. t. XVII,/ 6 — 9 ; Vim. 
lmnilis , ejusd. loc. e., /. 10-11 ; and Vins . elegans , ejusd. loc. c., /. 
12-13, all figured on plate XVII. 

The last three forms are Wallich’s P. luciclus, and arc included 
loc. cit. under my var. ft. lucida. 

The drupes of Vinsonia palustr is, ejusd. loc. cit. t. XVII./ 18 — 23 
are undistinguish able from those divided forms of P. utilis, of which 
I have given a few characteristic representations in Dr. Seemann’s 
Journal v. t. 64. 

19. P. lucidtlS, ( Vinsonia ? lucida, Gaud., loc. c. f. 14-15.) 

This species, although very near to P. utilis , var. lucidus , is ap- 
parently distinct, differing in the form of the stigmata. A very good 
representation of it, exists in the Library of the Bot. Gardens, 
Calcutta, under the name of “ Pandanus lucidus,” Wall., but it is not 
the species which is now cultivated under that name in the gardens. 

20. P. sylV6StriS, (Vinsonia sylvestris, Gaud., loc. c. t. XVII, 
/. 16-17). 

21. P. Pervilleanus, ( Vinsonia Pewilkana, Gaud , loc. c., t. 
XXXI,/. 1 — 7 ; probably including also Vins. drupacea , ejusd., 1. c. f. 
8—13). 
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Besides the above named apparently well-founded species, the fol- 
lowing somewhat dubious forms belong also to the section Keura. 

Dorystigma Madagascariemc , Gaud., loc. cit., t. XXXI, f. 12 — 13, 
and D. Mauritianum , cjusd., loc. cit., t. XIII, /. 25 — 27, 

Sect. IV. Microstioma. Drupao simplices ; stigmata sessilia, 
semilunata, reniformia, hippocrepiformia v. bilobata ; filamenta con- 
nata ; anthcrae truncatae v. apiculatae ; ovula solitaria. ( Foullioya , 
Gaud. ; Lussca , Gaud, ex parte ; Jeanneretia , Gaud. ; ILeterostigma y 
Gaud. ? ; Bryantia, Gaud. ?). 

* Stigmata lerminalia , bilohata } lobis integris v. bilobulatis ; fila- 
ment a connata ; anthcrae apical utac. ( Foullioya , Gaud.) 

22. P. racemosus. ( Foullioya racemom , Gaud., 1. cit. t. 
XXVI, f. 1 — 9, et Foullioya maritima ) ejusd., 1. cit. f. 21 — 24). 

** Stigmata lerminalia , reniformia v. hippocrepiformia ; filamenta 
racemose connata ; anthcrae truncal ae. (Jeanneretia , Gaud.) 

23. P. humilis, Humph., Kurz loc. cit. 105. Sussea micros tig- 
ma y Gaud. loc. cit., t. XXV, f. 8 — 10. 

GaudicbaiuVs figure represents a polygamous plant, not yet record- 
ed in the genus Pandanus. The form of the autliers agree pretty 
well with those derived from the male spadices. 

23. P. littoralis, (Jeanneretia littoral is y Gaud., loc. c., t. XXV, 

/ I-?)- 

Sussea lagenceformis , Gaud., loc. c., t. XXV, /. 11—14, and Iletero- 
stigma Jleudelolianum , ejusd., loc. cit., f. 15 — 31, I have not as yet 
boon able to discriminate. 

24. p. latifolius, Rph., Kurz 1. c. 105. 

The position of P. latifolius must still remain undecided, but it is 
certainly a very distinct species. The leaves, when recently dried, 
are scented and used by the Malayan ladies in their toilette cases, like 
the spathes of P. verus and P . laevis. 

25. P. conoideus, (Thouavs ?), (, Sussea conoidea } Gaud., loc, 
cit., t. XXIV). 

This is a very distinet species. 

*** Stigmata lateralia. ( Rryantia, Gaud .) 

26. P. butyrophOTUS, (Bryantia bulyrophora y Gaud., loc. cit. 
t. XX). 
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This species very much resembles P. Ceramicus in the form of tho 
syncarpe and of the drupes. The syncarpe of P. Ceramicus , however, 
is drooping when ripe, and the stigmata are also, differently formed. 

Sect. V. Souleyetia, Gaudichaud. Drupac simpliccs ; stigmata 
semilunata v. subliippocrcpiformia, subscssilia ; ovula 3 placentae 
basilari instructa. 

27. P. freycinetioides, (Souleyetia freycinetiohlesj Gaud., 
loc. c., t. XXIX). 

Gaudichaud includes Souleyetia in the Feeyoinetieae, but I think 
the respective species is more correctly referred to Panda nus. 


Notes on the Geology a%id Physical features of the Jaintia hills ; — 
ly Captain II. H. Godwin-Austen, F. It. G. S., Topographical 
Survey of India . 

[Keceivcd 16th December, 1868, read 3rd Fob. 1869.] 

The western boundary of the district of the Jaintia hills, is the 
river Mangat, crossed on the direct road from Lailangkot to Jawai ; 
the valley is deep and extremely picturesque ;^the hills rising from 
the narrow strip of rice land at the bottom in steep slopes of grass and 
wooded ravines and close under the crest into precipitous scarps. 
Among others the Nongjerong hill presents very conspicuous features. 
The geological formation is here of metainorphic rocks, a well strati- 
fied gneiss, and in the bed of the liver the boulders are almost entirely 
of that rock, mixed with quartzitic sandstone, and a few boulders are 
of a dark green trap. 

Ascending from the river to tho top of the slopes of the left 
bank, and passing the village of Simunting on tho right, a short 
distance, the first patches of a stratified rock are seen, a coarse 
gritty sandstone of light colour, forming tho tops of the little 
eminences and never exceeding here perhaps 20 feet in thickness. 
They are lost sight of as soon as tho descent into the Mantadu com- 
mences, where the metamorpliic rocks, dipping at high angle and with a 
B. N. E. strike, are seen again : the sandstone series reappearing when 
the opposite ascent is crowned. A strong interbedded conglomerate 
is very noticeable here, always lying at tho base of this formation. 
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Its chief peculiarity now consists in the beds of dark purple hue, in 
others so line, white or chalky in appearance, that they might almost 
be mistaken for the latter rock. Broken up and mixed with water it 
is used largely as a whitewash for native huts. Sandstono now 
forms the mass of all the elevated points in Jawai, and is conspicuous 
near the dak bungalow, resting horizontally on the highly tilted 
older rocks. On the hill mass of Chirmang, south of Jawai and the 
Mantadu, its thickness has greatly increased, bringing in above the 
conglomerate thinner and liner beds, and less sandy in composition. 
Here we find traces of the carbonaceous shales and in places a dark, 
hard, earthy coal, invariably thin-bedded and altogether very local 
in its distribution. To the east of Latuber the same features may 
be seen all the way to Satunga, tho metamorphics appearing on the 
higher parts of the plateaux, where the sandstone only occurs in isola- 
ted thin patches. 

But at Satunga, we are introduced to a new series altogether, 
viz. the limestone ( nnmmulitic ), of which an outlier forms a 
mass with low perpendicular and jagged sides to the right of the 
road, and on the very edgo of the southern depression of the level 
of the country. To tho south-west . one or two wooded isolated 
knolls shew tho limits of the northern extension of that rock. It 
rests in this locality on the sandstones also associated with coal beds ; 
and there is no doubt that these last are of secondary ago, the proto- 
types of rocks better developed under Clierra Poonjee and thinning 
out at Maobelarkar, on the road to Shillong. There is also an appear- 
ance of a break in tho succession between these secondary strata and 
the uummulitics, pointing to a long lapse of time, and to very differ- 
ent conditions of the surface, before the deposition of the limestone 
began. Here we are I think also near the confines of tho tertiary 
sea in which those rocks were formed, as shown by the thinning out 
northwards of the' limestone beds. 

Proceeding south to the low range of hills of which War Hill Station 
forms the highest point, the L limestone has greatly increased in thick- 
ness, and is superimposed at the same time by beds of quite a different 
mincralogical character, being nodular, ferruginous and highly fossi- 
liferous. Above this well marked horizon no limestone j^tli Ntrni- 
mulitcs was seen ; local unconformity of these last is noticeable, and 
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either due to a falling in of the limestone, or, as I am more inclined to 
think, to a prior denudation of the limestone surface. The fossils are 
minute with an occasional Gastropod of larger size. This ridge, on 
tho north of which lies Nongkii, well known as one of tho last strong- 
holds of tho Jaintias during the rebellion of 1861-62, is succeeded 
on the south by the main ridge and the watershed of tho hills, the 
stream at Nongkii being a feeder of the Kopili. Crossing a low pass 
at the head of the last mentioned stream, the view that suddenly 
opens out, is almost Himalayan ; below lies the deep valley of the 
Umsnat, backed on tho east by the high mass of Maranglcsi, its 
precipitous cliffs shewing out grandly against the noble forest that 
covers all else. In this great section, everything above the Nurnmii- 
litics is exposed, this last forming the bottom beds in tho valley 
succeeded by the fossiliferous ferruginous strata, and again above by 
an enormous thickness of soft, thick-bedded sandstone of light ochre 
tint ; — this higher mass is the universal rock of all the higher forest- 
clad hills running thence due oast to Asalu. In the bed of the 
dJnisnat, the limestone is almost horizontal, but lower down has a very 
slight dip southward. It also thickens in this direction very rapidly 
with interst ratified bods of sandstone. 

The whole mass preserves its horizontally, and there is nothing very 
noticeable over a large and broad band, save that with the deepening 
valley lower beds of the limestone are exposed, hut in no spot did I see 
sandstone of secondary age, or one that could be mistaken for it. The 
Umsnat joins the Simleng, and the united streams become the Lubah, 
which forms a junction with the Barak near Molagul. The Simleng 
and Xiubali form a deep valley with an east and west strike, and the 
mass of the upper nummulitic or tertiary saudstone vises precipitously 
on the south, forming a ridge parallel with it. Upon this line, the first 
bending over to the south commences. The best section for observing 
this peculiar formation is near Katom, where tlio Lubah turns south in a 
gorge, cutting diagonally right across the whole mountain mass. The 
solid limestone of great thickness, perhaps J, 000 feet, and the higher 
sandstones all have the same great incline, becoming afterwards perpen- 
dicular and being succeeded at this above mentioned poiut by a thin- 
bedded series of newer rocks, clays and sandstones, of various colours 
and hardness. The angles of dip vary slightly north and south 
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of the perpendicular, they shew a great crushing, perhaps folding of the 
beds. 

As we leave the higher hills for the low eminences (Tilas) the sand- 
stones become coarser, having scattered through them strings of small 
pebbles, as also large lumps of lignite. In one place the whole of the 
roots and part of the trunk of a large tree were seen in the perpendi- 
cular strata of the river bank. These last mentioned rocks evidently 
are of lower Sewalik age, and are capped unconformably further into 
the plains, by masses of irregularly bedded clays and conglomerates, 
which pass under the present alluvial surface. 

Before closing my remarks on the geology of the Jaintia Hills, 
the nuinmulitic coal should he alluded to. This has long been 
known to exist at Lakadong, and was there, I believe, once work- 
ed. The same formation occurs at many points further east, par- 
ticularly near Narpo, at no great distance from the Lubah river, 
navigable for small boats ; its value has yet to be made known and 
perhaps established. There is no reason why beds of considerable 
extont should not, with proper search, be discovered. Its position, 
high in the nummulitic limestone, is precisely the same as that at 
Cherra Poonjee. This coal is no where met with east of the Lubah 
and Umsnat rivers. 

The most striking feature of this part of the Khasia range of hills, 
is the extremely even height of the central mass. Nowhere is this 
so well seen as from the peaks of the north Cachar range Marangksi, 
&c., the dead level line of the whole mass as far east as Timang 
Hill Station, is from here most noticeable ; even the Shillong peaks 
make hardly any shew in the distance. This central mass or high 
table land is all of gneiss associated with granite, generally at a high 
angle with a W. S. W. to E. N. E. strike, and the denudation it has been 
subjected to must have been enormous prior to the secondary epoch. 
It falls very gradually to the south for a long distance, with a last 
sudden dip over Jaintiapur. On the north the lower levels are 
successively reached by a,, series of ste]>s, that can be followed for 
many miles, the last descent being the greatest, corresponding to 
the like sudden depression at Nunklow, &c. Timang and Sarantliu 
mark the limit of this table-land on the east, and overlook the far 
lower country of the valley of the Kopili. In the Jaintia district 
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the trap rock comes in with tho fall in the country, anil the high 
isolated peaks to the south of tho Mangkhcn are found to be a con- 
tinuation of the qunrtzitic sandstones of tho Shillong peak, (fee., almost 
perpendicular, but lying up against an amygdaloid trap, associated 
with a true granite which comes in with an east and west run on 
tho north, and forms the remarkable rounded bosses, such as Bill a 
Kongor, <fcc. Granite also occurs contiguous to the gneiss north of 
Nartiang, and thence in an easterly direction immediately north 
of Nongjinghi which is almost the highest point of the Jaintia hills, 
4,563 feet above sea level. The Nongjinghi ridge is gneiss, resting 
against the granite. As at Lailangkotc in the Khasia hills, the trap 
is closely associated with the granite, and in such situations the 
titaniferous iron sand is found in great quantity, and Smelting fur- 
naces arc seen in all the adjacent villages. This dark green trap 
appears to have been injected between the granite and gneiss, or be- 
tween the former and the quartzitic sandstones at or about the period 
of the great disturbance and change in the met am orphic series. The 
parallelism of the drainage lines south-east of Jawai, is very remark- 
able, and with the cross- drain age at right angles breaks the country 
up into irregular parallelograms, which probably display a monster 
jointing of these metam orphic rocks. 

The most remarkable lines taken up in succession by different great 
valleys and ravines are — 1st, a main line, rather irregular, but to which 
all lines to the south conform, commencing on the west at Karp enter 
village on the Mangat ; that river carries it to Jarain, E. N. E., up to 
the junction of the Kawa Manvi with the Mantadu, north-westerly 
by the Keremontlia ravine past Wapung into the TJmpa-ai and by the 
Minin into the Kopili near Thelgasi ; this last river continuing on for 
many miles with a north-east course, altogether constituting a great 
physical feature extending from west to east for 55 miles. The 2nd 
line, at an average distance on the south of 6 miles, can be traced 
from Pomtadong, past Thangbuli, to the Mantadu river at the junc- 
tion of the Baliang, on the left bank, following this last named river, 
over the watershed into the Lonnang river, and in succession by the 
Umkorpong to the north of Satunga, where this river turns sharp 
at right angles to the south. Yet the same direction can be carried 
on to Umthnong, and is lost in the sudden W. S. W. bend of the 
Kopili. 
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The third line can be taken up at the base of the hills near 
Jaintiapur, by the river Rangpani, into the Umchaliang, S. W. to 
N. E., crossing the Mantadu, on again to the Lama river, past Tliam- 
pianai G. T. S., into the Pamcsken, and by a succession of ravines to 
the north-west of Klderiat, where the last stream, the Shashera, turns 
to the S. S. E. The same run, but with a more east and West course, 
is taken up in succession on the north by the Muntang and Munriang 
rivers, tributaries of the Kopili, and lastly by the Mankhon. 

These great lines of continuous depression are again displayed 
further on the south and east and shew there a decided curvature. 
I may note the Lubah, Simlcng and Artan into the head waters of 
the Kopili, north of Sherfaisip, and again further south the deep 
depression marked by the valleys of the Kumra Larang, Kayeng into 
the Jatinga and, taken upon the north of the main watershed at 
Asalu, by the valley of the Dhansiri. To the south of this the strata 
are found tilted high in that direction giving the more pointed shape 
to the peaks of the soutli-west Burail range. The line is intimately 
connected with the original elevation of the whole mountain mass, and 
the parallel continuous lines, already noticed, are doubtless due to tho 
same parallel forces of elevation. As might be expected the geo- 
logical formations all coincide with these great natural flexures, 
carrying tho nummulitic series with its limestones, and the cretaceous 
rocks, far north on the Kopili, and thus into the valley of Assam. 

Camp , North Cachar , December , 1868. 


i 
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Descriptions of marine Gastropoda from Ceylon , Sfc. ; — 
by Messrs. G. and II. Nevidl. 

[Received and read 3rd February, 1809.] 

This paper is a continuation of tho one we liad the honour of 
placing before the Society at tho August meeting of Inst year (18G8). 
These new species, as likewise those previously described, were, with 
one exception, collected in the Southern Province of Ceylon, mostly 
near Balapiti ; the Rapana , one of us had previously also found at La 
Reunion (Bourbon). We have also seen several of the small species 
of Trochid/E from Bombay and Arakau, probably all of them are to 
be met with along our coasts, though the small ami interesting 
little species, we have here named Euchclus Reychcllarnm , we have 
never met with anywhere in these seas, except at the Island of Mulie, 
one of the Seychelle group. 

Clanculus Ceylonicus— N. S., Pi. xvil, Fig. 7. 

T. parva, turbinata ; anfractibm sen is, convex iuscul is , albescent Urns, 
propc sutura m posterior cm maculis fuscis transversal iter prolonged is 
notatis , ad sulnram antcriorem jmneturatis ; costulis spiralilnis quinis 
in (piaque anfraetu granulosis ; sutura subprofunda ; ultimo an f raclu ad 
periplieriam subrotundato ; basi leviter convexiuscula , g ran u la l o- cost u- 
lata, umbilicala : umbilico margine inerassato ac deniiculalo circum- 
scripto ; apertura quadrangular i, labro intus crasse costulato , labio 
calloso , recto, ad medium obsolete , antics crasse dentato . 

Alt. 7 Mil. — Diam. map 7 Mil. 

Abundant. — S. Prov. Ceylon ; — also occurs at Bombay. 

Euchelus Seychellarum— N. S., Pi. xvir, Fig. 10. 

T. parva, depresso-conica, sub-globulosa, alba, solidula ; anfradibus 
quaternis, convex iusculis , sutura impress d junctis , costulis spiralihns 
minute sed confertim granulatis ornatis ; ultimo anfraetu ad periplieriam 
rotundato ; basi convexd, spiraliter yranulato-costufata, anguste 
umbilicata ; apertura subrotundata : labrn uniforme arcuato, ad mar- 
ginem obtusiusculo , intus sulcato ; labio recto, oblique dccurrente, antics 
denticulo parvo instrudo . 

Alt. Mil. — Diam . maj. 3 Mil. 

Scarce. — Island of Mulie (one of the Seychelle group). 
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Gibbula Dupontiana-N. s., Pi. xvii, Fig. 8. 

T. parvus trochiformisj pallida , transversal Her maculis irregulari- 
bus fuscis notata ; anfractihus costulis satis spiralibus , crassis 
circumdalis, prope sutnram any ustior thus , transversalilcr lineis subtil is- 
si mis obliquis ornatis ; ultimo anfractu ad periplieriam anyulato , ad 
basin applanatOy prof unde umbilicato ; aperturd sub-quadrangulari , 
lubro ad marginem acuto, intus sub-incrassaio ; labio lenui , simplici 9 
lev Her arcuato. 

Alt . 7 Mil. — Diam. may. 6 Mil. 

Common on sea-weed at low water, S. Prov. Ceylon. 

This species is named after M. Dupont, of Mauritius, whose in- 
defatigable zeal has so greatly increased our knowledge of the interesting 
fauna of that Island. The neapst shell, I know of, to the above is 
one described by Reeve as Ziziphinus vcxillum (G. Nevill). 

Gibbula Blanfordiana— N. s., Pi. XVII, Fig. 9. 

T.parva , turbinala , dcpresso-glolmlosa , , solida , alb», rubide varirqata 
ef unarm or ata ; spira ad apicem sub-ob tusa ; anfractihus quinis, postice 
sensim august ioribus, ad medium suh-angulatisy spiraliler costulatis : 
costulis senisy crassiusculis tenuioribus altarnanlibus ; ultimo anfractn 
ad peripheriam rotundato ; basi convexinscula , umb-ilicata : umhilico 
callositaic alhida } paulo incrassatUy circumscripto ; apertura sub-rolnn- 
dala } labro crass iusculoy intus s trial o, ad, marginem cleganler crcnulato, 
postice paulo dtjlexo ; labio prope recto , oblique deenrrente , levi, ad 
medium paulnlnm incrassato . 

All. 54 Mil. — Diam. may. 6J Mil. 

Not uncommon S. Prov. Ceylon ; found on sea-weed at low water. 

A somewhat allied species to the above was described by Desliaycs 
in his work on the shells of Bourbon, as Turbo (!) f lifer, the differ- 
ences in the umbilicus, the columellar margin, &c., however, distin- 
guish it at the first glance. I have also seen this species from Arakan, 
in Mr. II. F. Blanford’s fine collection ; like the following, it probably 
lias some considerable range in these seas. (G. Nevill). 

Gibbula Stoliczkana— N. s., pi. XVII, Figs. 2-3. 

T. conoideay parva , solidula , olivacea sen rufesccnsy maculis trans- 
versalibus pallidis notata , nut minute variegata , epidermide fulvescente 
indula ; anfractihus senis, sub-plants , suturd impressd srjunctis, spira - 
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liter minute sulcatis : sulcis liris depressis latioribus , aqui-distantihus 
separatis ; ultimo anf radio maximo , ad peripheriam angulato ; hasi 
leviter convexa , spiralitcr striata , prof unde et anguste umbilicata , in 
excavatione umbilici albida ; apertwra oblique quadramjulari , in las 
callositate moderala ac Icevi instructa ; labro ad marqinem sub-obtuso, 
labio prope redo , albido , antice truncation dasinente. 

Alt . 6^ JM77. — Diam. map 5 il/i7. 

Not uncommon, in tho same places as tlio preceding. 

This pretty little species varies immensely, not only in colour atul 
size, but also as regards the convexity of the whorls and the angle of 
the spire. There are specimens from Arakan and from the Anda- 
mans, in the collection of Dr. Stoliczka, after whom the species is 
named, and who kindly assisted uswn drawing up the descriptions of 
the species noticed in this paper. ^ 

Gibbula ? sub-plicata— N. 8., Pi. XVII, Fig. l. 

T. turbinata , tenuis , semi pel lac Ida , alba ; anfradibus quin is , lubttlo- 
818 , ad suturam applanatis , spiralitcr costulatis : cost ul is in anf radio 
penultimo tribus, omnibus valde prominenlibus , interstiis prof and is, 
distant ior Urns separatis , in anfradibus super inrib ns transversaliter 
canccllatis seio scrobicuhitis , tu ultimo spiralitcr sufrlilissime strialis ; 
anfradibus omninis ad suturam transversaliter plicatis ; basi sub - 
convexa , angiostc umbilicata , quatuor costulis spiralibus ornata , interstiis 
dual nos, prope umbilicum sit is s transversaliler costulatis ; apertura fere 
circulari, margine simplici circnmdala, labio moderate insinuabo ; 
super jicie interna paululum marqarilacca . 

5 MU. — Diam. mnj. 4 -3/i7. 

Rare ; — S. Prov. Ceylon. 

There is some difficulty in determining in what genus, or sub-genus 
to place this curious little species, the thinness of shell and the peculiar 
sculpture of the body-wliorl, as well as the slightness of the internal 
pearly layer, make its position, as long a3 the animal and operculum 
are unknown, somewhat doubtful. 

Tallorbis— N. »nb-G. 

T. mb-orbiculata f subconica, columelld sol id d, antice applanald 9 
transversaliter plicata et abruple termiata instructa ; habilu generi, 
Thalotia dido, ajjinis. 

We experience some considerable difficulty in determining the exact 
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position of the above sub-genus. Thalotia appears to be the one to 
which it is next allied, though the general form, sculpture and sub- 
stance are very far removed from any species of that genus with which* 
we arc acquainted. 

Tallorbis roseola-N. S., PL, XVII, Fig. 5. 

T. d cpresso-conica ; anfract thus quints , in latitudine rapide crescen- 
tibus , suturis prof undis scjunctis , spiralitcr distant or cost til at is : costulis 
in m fr act u penult i mo tribus ; omninis distautibus , tuberculis nmnerosis , 
rose is elegauter ornalis, inter stiis hit is, una stria spirali in medio divisis , 
tramversaliter canccUatis ; basi convexa , similaritcr ornata ; apcrtura 
ampla, subrotundala , margaritacea , intus in adult is speciminibus Icevi , 
in junioribus sidcata : htbro baud incrassato , ad manjinem cremilato , 
Jabiotenui; columella anticc incrassata , subrejicxa, plicis tribus, torlis 
inslructa . 

All. Ill- Mil. — Diam. maj. 11 Mil. 

Very rare; — S. Prov. fje}']on. 

Pisulina— N. GL 

T. crassiusculd , polita, scmi-globosa, ncritiformis, spird brcvi, aperiura 
sub-orbicular i, integrd, luiud umbilicald instruct a ; labio columella ri 
applanato, calloso, in medio dent if or me dilatalo, labro simplici . 

This genus approximates so closely to Calceolina of A. Adams, that 
we entertained doubts, as to whether it was desirable to separate it, the 
remarkable protuberance of the inner coliunellar lip, however, decided 
us on doing^ so, though, until the animals and opercula (if any ?) 
have heen carefully examined, we shall feel some doubts, ns to whether 
both of them arc not more sections of Teinostoma. 

Pisulina Adamsiana-N. S., Pi. XVII, Fig. 4. 

T. parva , alba, lavis, solida ; spira obtusa ; anfraciibm quaternis , 
superis interne , sicut in speciminibus Neritarum , evanidis ; sutara 
indistincta ; labio columellari calloso , polito, Icvoi, denticulo lato, 
depresso ad medium munito ; labro intus paululum incrassato , polito , 
ad marginem acuto. 

Alt. 4J Mil. — Diam . maj, 4 Mil. 

Dead, on the sands ; S. Prov. Ceylon, 

We have named the above interesting little species after Mr. Henry 
Adams, who has most kindly given us much valuable assistance and 
aid, besides describing many of our new Mascareue shells. 
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Rapana bella— N. S., Pi. xvil, Fig. 6. 

T. pyriformis , tenuis ; anfractibus quints , convexis, suturd impressd 
Junctis, ultimo anfractu onlde injlato ; spira brevi, obtusiuscula ; superjicie 
alba, f asciis ac striis roscolis , transversaliier elongatis notata , ac striis 
spiralibus, post ice suh-obsoletis , antice ad basin crass is, lamellatis , <?r&- 
picnlatis ornata; apertura lata , arcuata, post ice sub-angulata antice multo 
angustiori ; labro simplici , tenui atZ margincm undalato ; labio levi. 
imprimis antice calloso ; basi producta , antice canali brevi rccurvato ; ter - 
minata , umbilicata : umbilico carind rugatd scu lamdlosd circumscripta, 

Alt. 21 _3L‘Z. — Diam. maj. 22 J/7Z. 

Very rare. Bourbon and Ceylon. 

Wood in his “Catalogue of 8110118 ” (pi. 18, fig. 31l>) figures a shell 
apparently belonging, to this species, under the name of Bulla rapa , 
Lin., from China. Hanley, however, in his “ Ipsa Linnei Conchylia” 
states that Linnaiua’ Bulla rapa is identical with Lamarck’s Fgrula 
papyracea, a quite different species from the present one. 

Emarginula papilionacea— N. s., Pi. XVII, Fig. 12 . 

. T. ovato donyata, subconica, moderate elevala , tenuis, alba ; ajnee sub- 
centrali postico, acuminata ac incurvo ; superjicie , costulis radiantibus 
quindec i/mis fortioribus , sub-tubcrculatis ac scrobiculatis , lineis alter is 
mimerosis tenuioribus , rugulalis inter posit is ornata ; Jissura antica 
moderate incisa , subangusta , post ice elevata ac rugulosa ; superjicie 
interiori nitida , radiatim leoiter sulcata , impressione musculari quadri- 
partita , partibm duabus anterioribus multo minoribus quam pustcribus , 
omnibus triangular thus convergentibus. 

Long . 12J Mil . — Diam . 9 -3/a7. 

Very rare, — S. Prov. Ceylon. 

There is no species at all resembling this handsome shell ; the inter- 
nal impression bears a rather striking resemblance to a butterfly, the 
shell is sufficiently transparent for it to be clearly discernible from 
the exterior. 

Emarginula capuloidea— N? s., Pi. XVII, Fig. 16. 

T. parva ; regulariter ovata , capuloidea, tenuis , pcllucida , apice 
postico , arculatim incur vato, instruct a ; superjicie costulis per-numerosis 
acutis, ccqu id is t antibus, tenuioribus allermntibus notata , mterspatiis 
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prof unde ac rude scrobiculatis ; apertures marginibus valde crcnulatis ; 
flssurd central i, antica f anguste ct moderate incisd ; impressione 
palliali postice rotundata, props apieem lateraliter profundc insinuata y 
antice prolongata ac gradatim latiori , ad terminationem truncata . 

Long . 5J Mil. — Diam . 4 Mil. — Alt . 3 .MiX 

Veiy rare, — 8. Prov. Ceylon. 

The nearest allied species to the above, that we know of, is D. crassi - 
costata , Sow., it is, however, smaller, more elevated, not narrowed 
anteriorly and the sculpture is somewhat different. 

Sub-emarginula Oldhamiana— N. S., Pi. XVII, Fig. 17. 

. T. oblong a, conico-elevata , solida ; apice acuto, sub-cenlrali, sinis - 
trorse incurvalo ; superficic externa vircscenti , in parte anteriori 5-6 — 
costata : costd medid maxima , ad margined apertures valde prominently 
intus profundc canaliculata , in parte posteriori costis senis radiantibus 
instructa ; omninis plus minusve rugatis, atque costulis et striis numerosis 
interpositisy versus apieem obsolctis notata ; superficic interna albida ; 
impressione palliali magna y prope marginem anteriorem profundc 
insinuata. 

Long. 12 Mil . — Diam. 7.J Mil . — Alt. 9 Mil. 

S. Prov. Ceylon, Scarce. 

The shell approaching nearest to the present species is S. Fanhiensis , 
Q. and Gk, from which it differs by the peculiar sinistral bend of the 
apex, which is likewise more decidedly central by the greater pro- 
duction of the anterior rib, forming a far more prominent canal, by the 
great inequality of the radiating ribs, &c. 

Solarium impressum— N. S., Pi. XVII, Fig. 11. 

T. late-conicay depress iuscula, solidula, rufuld seu radiatim fusco 
strigatd ; anfractibus quinisy depressis , suturd profunda junctisy 
spiraliter quatuor seu quinque striis minute granulosis notata, striis in- 
crements obliqnis sub-distincte decussatis ; suturis impressis earumque 
marginibus paulo inerassatis ac grannlatis ; ultimo anfractu ad peri- 
pheriam sub-carinato 3 ad basin convexo , profundc umbilicato ; umbilici 
marginc incrassato granulaloque : grctnulis alb id is, mcdiocriter promi- 
nentibus ; apertura oblique quadrangulari marginibus simplicibus in - 
slructa . 

Alt. 3 Mil. — Diam. 5 J Mil. 

S. Prov. Ceylon. 
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Though possessed of no very distinctive characteristics, there is no 
species, I know of, with which the preceding can be confounded. 

Fissurella (?) Scrobiculata — N. S., PL XVII, Fig. 15. 

T. parva, depressa, fere regular iter ov cilia, latcraliter prope medium 
paululum august at a, antice ac postice rotundata , alba, f asciis radian - 
lib us hand distinctis fulvescentibus notata ; supcrficie omnina supra 
minute scrobiculata , ac striis radiantibus subobsoletis ornata ; for amine 
late ovato, sub-poslico, margine elevato circumdato ; margine apertures 
attenuate , minute crenulato ; superjicie interna alba . 

Long . 9-J- Mil . — Diam . 5J Mil. — Alt. 2J Mil. 

Scarce, S. Prov. Ceylon. 

The sculpture of this interesting shell is very peculiar, the surface 
being covered with rough, diamond-shaped scrobiculations, perhaps 
caused by its being covered by the mantle of the animal, in which 
case, this species will have to be removed to Macrochisma . 

Fissurella canalifera— N. S., Pi. XVII, Fig. 18. 

T. ovato-elongata, antice angustata et ad terminationem retrorsc 
clevata, solidula , concentrice lamellose rugata et striis ineequalibus 
radiantibus ornata, rufcscente pallida, nonnullis maculis elongatis 6b- 
scuris radiantibus notata ; for amine longo, sub-cenfoali, antice ac postice 
roLundaio ; supcrficie interna albida ; margine apertures obtusiusculo , 
fere simplici, minute crenulato, antice insinuato ; margine foraminis 
paulo incrassato, obtusiusculo. 

Long. 14 Mil. — Diam . 7J Mil . — Alt. 4 J Mil. 

. S. Prov. Ceylon. 

Easily distinguished from any other species of Fissurella, by the 
curious way in which the shell, at the anterior end is turned up and 
contracted, thus forming interiorly a sort of canal ; the black stripes 
in position, also, seem tolerably constant, there being two broad ones 
radiating from the posterior end of the foramen and the same number, 
but narrower and more indistinct, from the anterior end. 

Macrochisma scutiformis— N. S., Pi. XVII, Fig. 14. 

T. ovato-elongata , lateraliter comprcssiumiula et paulo insinuata, mo- 
derate elevata , solidula, striis radiantibus ac concentricis minutis ornata , 
sordide albida, f asciis nonnullis radiantibus fuscis notata; foramine longo , 
excentrico fere tertiam partem diametri longitudinalis occupanti, postice 
angustato ; margine aperture obtusiusculo , simplici ; margine forami- 
nis intus incrassato . 
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Long . 122 Mil . — 6| Mil. — Alt. 2 MIL 

Rare, — S. Prov. Ceylon. 

We know of no other species of the genus with a similarly formed 
foramen ; it differs from M. hiantula , Swains., not only in the above 
respect, hut also in colour and in being laterally more compressed. 

Rocellaria cordiformis— N. S., Pi. xvil, Fig. 18. 

T. parva , fragilis , longitudinaliter oblong a, albida , anticc obtuse 
acuminata , postice product a, snb-rotimdata ; umbonibus tumescent ilnis, 
paulo promincnlibuSj incurvatis ; hiatu cordiformi, parvo } vixdimidiam 
partem testce occupmte ; super fide striis subtil ibus 9 antice forlioribus , 
undique acutis ac confertis ornata , et sulea Icevi ab umbonc ulriusque 
valvules oblique ad margincm ventralem rnedianum decurrente notata. 

Long. 6£ Mil. — Liam. 3J Mil. 

S. Prov. Ceylon. In coral. 

The smallness of size and the peculiar heart-shaped form of the 
hiatus, easily distinguish this species from others. 


Ornithological Notes , chiefly on some birds of Central , Western and 

Southern India; by William T. Blanford, F.G.S., C.M.Z.S., &c. 

[Read and received 3rd March, 18G0-] 

The following are a few notes on collections of birds made 1st, in Nag- 
piir, Chanda, and on the upper God&very ; 2nd, at and near Khandalla 
on the Western Ghats near Bombay ; 3rd, on the Nilgiri hills in Sou- 
thern India. The first alone was large, and was made during the cold 
and hot seasons of 1866-67 ; the other two during short visits to tho 
places named. By far the greater portion of the ensuing pages refer 
to the first collection alone. Several of the birds observed and collect- 
ed are very rare : one, Salpornis spilonotus , Franklin, had only boon 
previously procured by the dcscriber and by Mr. Hodgson, and no 
specimen of the bird was ever seen by Mr. Blyth or by Dr. Jerdon, 
until very recently. Hirundo fluvicola had not, so far as I am 
aware, ever been found agaiif in Central India, since Dr. Jerdon first 
described it, and Gyornis Tick dim, Blyth, has equally escaped observa- 
tion since first collected by the excellent ornithologist after whose 
wife it was named, while the range of several species noted below, was 
not previously known to extend into the countries mentioned. 
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I have, in every case, given the number of the species in Jordon’s 
>rk, but I have preferred following a somewhat different classification, 
'-hough deficient in some respects, as for instance in associating 
[cola and Muscicapa in one instance, and Phylloscopits and Tyran - 
: n another in the same sub-family. Mr. Blyth’s classification in 
the catalogue of the birds, belonging to the Museum of the Asiatic So- 
ciety of Bengal, published as long ago as 1849, is, in many respects, 
more in accordance with our present knowledge of the affinities of 
birds, than that adopted in Gray’s and ITorsfield’s catalogues. Tho clas- 
sification, I have followed is, in the main, identical with that of Prof. 
A. Newton, as employed in the Zoological Record, but I have followed 
Jordon in classing together the bulbuls and orioles, and have followed 
neither Jordon nor Newton with regard to the Sylviidee . 

In the present notes, I have not attempted to mention all the 
birds met with. I have merely noticed those concerning which I 
have observed some interesting particulars connected with tlicir dis- 
tribution, habits, nidification, &g. The natural history of the com- 
mon Indian species is pretty well known, though there is still some- 
thing to be learned very often concerning the range of allied forms, 
as for instance amongst the Atolacillte . 

I believe the most interesting part of my observations is, that which 
relates to the relative distribution of some of the migratory birds. It 
has been for some time known that Eastern and Western forms of 
these meet in India in several cases, and in the following pages some 
additional instances will be found. 

Order RAPTOIiES. 

Tribe Diurnm. 

Family Vulturidte. 

Sub-family N eophroninoe. 

6. Neophron Ginginianus, Daud. (N. perenopterus , L. 

apud Jerdon). Jerdon does not mention the breeding season, which 
varies much. I found a nest with two young ones considerably grown 
and probably a month old on April 14tli. The nest was on a cliff at 
the side of tho river Warda. Later than this, on May 2nd, I found 
another nest containing a single egg, well incubated with a fully 
formed chick inside. This was on a tree. 



166 Ornithological Notes, chiefly on some birds [No. 3, 

The relative ranges of Neophron percnopterus and N. Oinymianus 
require to be ascertained. Specimens from Western India should be 
carefully examined. 

Family Faloonid/k. 

Sub-famil y Falcon Urn. 

18 ? Tinnunculus Cenchris P Naum. I shot a female 
Kestril on the Pern Gunga river, west of Chanda, differing from the 
common species in size, being smaller than the male of T. alaudarim , 
and having dull yellow legs instead of the usual pale clear yellow. 
The wing measures 9.75, tail 6.5, tarsus 1.7 inches. The tail is much 
more richly barred than in T. alundarius , and the bars extend com- 
pletely across the feathers. The back is much browner and less 
rufous. I am inclined to think this possibly a young T. cenchris , a 
bird never before recorded from Central India. It differs, however, in 
having much coarser legs, as coarse as in T. alaudarius , and in the 
colour being much duller and browner than in the specimens in the 
Indian Museum. 

Sub-family Aguilince. 

29. Aquila fulvescens, Gray.^ The most abundant eagle in 
the Nagpur and Chanda country. I have lately obtained several 
specimens of the nearly allied A. neevioides , Cuv., from Abyssinia, 
which fully bear out the distinctions pointed out by Mr. Blyth and 
Dr. Jerdon. The bill and legs arc constantly larger in the African 
species. The plumage is very similar. 

The only other Eagles of which I obtained specimens in the neigh- 
bourhood of Chanda were Spilornis cheela and Pandion haliectus . 

Sub-family But canines (/) 

50. CirCUS cyaneus, L. I obtained a fine female and a 
young male of tliis species near Chanda, on the 1st and 13th of March 
respectively. I do not think there can be any reasonable doubt of 
the identification, as I noted that the birds agreed with the descrip- 
tion of C. cyaneus at the tin^c, and I subsequently compared them 
with European specimens in the Museum at Calcutta. This is the 
first instance, I believe in which the occurrence of this bird so far 
south as the Central Provinces has been noticed, specimens, if seen, 
having not probably been distinguished from C. cineraceus . I see, 
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however, that Dr. King has obtained it from Goona,— J. A. S. B., 1868, 
Part II, p. 218. Dr. Jerdon was not aware of its occurrence south 
of the Punjab. 

58. Circus melanoleucos, Gmel. I certainly did not once 
see this bird in the Central Provinces, and I never remember having 
met with it in Western India. It has been found by Itadde breeding 
on the Amoov, and may very possibly be one of those Eastern Asiatic 
species, the range of which only extends partly across Hindustan, like 
Molacilla luzoniensis . It is not included in Sykes’s Deccan list. 

Sub-family Milvince . 

MilvUS Sp. I shot near Woon, North West of Chanda, a kite 
considerably exceeding the common AT. Gooinda in size, but otherwise 
un distinguishable. It is a male, and measures — closed wing 20 
inches, bill from the gape 1.7, tarsus 2.5, tail 13. The bird is evident- 
ly young, but the inner portions of the feathers are rich brown ; for the 
feathers of the head anil neck are rich brown with dark centres, not 
whitish as usually in a young Miluus Govinda , and the abdomen and 
lower tail coverts are pale rufous. 

I obtained also near Chanda Pernis crisfata gnd JElanus melano- 
plerus, both assigned to the subfamily of the kites by Dr. Jerdon, though 
their position is somewhat doubtful. Blyth makes each the type of a 
distinct subfamily. 

Tribo NoCTUitNiE. 

Family Strigid^:. 

65. Syrnium ocellatum, Less. ($. sinense , Latli., apud Jer- 
don). This bird appears not to be rare south of Nagpur, inhabiting 
mangoe topes. I scc # also that Dr. King mentions it in his Goona list. 
Owls, and indeed all the larger raptores, require to be watched for, and 
they are not generally obtained by any one passing through a district 
and unacquainted with their local haunts, so easily as the Insessores. 
The only other owls I obtained in the Central Provinces were the 
common species Urrua Bengalensis , Ketupa Ceyloneusis and Athene 
Braim . 

Order ALTRICES. 

Family PsiTTAciDiE. 

148. Falaeornis torquatus, Bodd. I have lately shot the 
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African race (P. cnbicularis, Hasselquist) in Northern Abyssinia. The 
only distinction I can detect from tlie common Indian P. torquatm 
is, that the former bird lias a larger bill. 

I thought, I saw P. Ahxandri once or twice in the great forests 
south east of Chanda, but I am not sure. It is certainly rare in 
Central India. 


Order INSESSORES. 

Suborder PiOiE. 

Family Piero,®. 

160. Pious Mahrattensis, Latham. Chanda jungles, local. 
The closely allied race which Mr. Blyth did me the honor to name 
after me, was found, not abundantly, at Tliayet Myo, and again above 
Ava. It probably is peculiar to the dry country of upper Burma. 

161. p. (Yungipicus) Hardwickii, Jerdon; not rare in 
the Chanda jungles. It usually occurs in small companies of 3 or 4, 
hunting about the upper branches of trees. My specimens were rather 
smaller than the dimensions given by Dr. Jerdon. 

166. Chrysocolaptes festivus, Bodd. I shot one speci- 
men near Chanda, the wing measures only 6 inches. 

The only other 'woodpecker killed in the Central provinces was the 
very common Brachyptemus aurantius. 

m Family Cuculidje. 

199. Ouculus canorus, L. I killed a male on the 24tli 
April on the Pranhita river north of Sironcha. On the 4th May, 
near Sironcha, I shot another, and heard others galling then and on 
subsequent days. I did not observe any females, but I had no time 
to look for them. 

212. Cony-stes melanoleucos, Gmel., shot at Khandalla 
on the western ghats near Bombay. I obtained a bird in Abyssinia 
which I cannot distinguish from this species. 

222. TacCOIlia afficis, Blyth. Two or three specimens from 
the neighbourhood of Nagpur agree best with this race in dimensions, 
hut one of them has rather the colouring of T. Leschcnaultii , Lesson. 
I much doubt if these races should bo distinguished. T. Sirkee , 
Gray, appears rather more distinct. 
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Family Caphimulgid;k. 

Tho only species met with in the Nagpur country were C. asiaticm 
and C. monticolus . In the great forests about Sironcha, in the begin- 
ning of May, the noise made towards morning, just before day-break, 
by the nightjars, was incessant. The cry is most singular, and is well 
described by Jerdon as resembling that made by a stone bounding 
over ice and gradually striking at shorter intervals than at first. I am 
not quite certain which species it was which made tho noise, but I 
suspect G Y . monticolus , which appears to be more common in those 
forests than any other species. 

Family C vpselidjE . 

100. Cypselus Abyssinicus, Ehr., of which I obtained 
several specimens in Abyssinia, is unquestionably identical with the 
Indian species, and Ehrenberg’s name is said by Tristram to have 
priority. Blytli, Ibis, II. 339, places C . abyssinicus , Streubel, as a 
synonym of C. ajfinis, but I am inclined to believe Mr. Tristram is 
right. 

104. DendrocheliAon coronata, Tickeil. This fine swift 
is far from rare about Chanda, and I can fully confirm Jerdon’s ex- 
cellent account of its habits. Though it has a rapid flight, it is not 
by any means equal in this respect to the Alpine swift, much less to 
the Acanthylis group ; I almost doubt if it equals Cypselus apus . In- 
deed it always appeared to me to afford an easy shot for a swift. • 

95. Acanthylis sylvatica, Tickeil. Although I was on the 
look out for this rare swift, I never had the good fortune to secure a 
specimen, and I doubt if its range extends to Nagpur or Chanda. I 
once saw a small swift flying past a hill near Ahiri on the Pranhita 
which may have been this species, but it did not come within shot. 

In the Ibis for I860, Vol. II. p. 78 — Mr. Tristram seems to doubt 
Dr. Jordon’s assertion that the flight of Cypselus melba , though ele- 
gant and rapid, is not nearly so powerful as that of the two spine- 
tailed species. “If so,*' says Mr. Tristram “the speed of the lutter 
must be a considerable improvement on the greased lightning of 
American imagi nation.’ ’ On the latter point I cannot pronounce an 
opinion, as I never saw any greased lightning, but it is equally cer- 
tain that Mr. Tristram never saw the flight of Acanthylis . It is some 

90 
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years now since I made their acquaintance in Pegu. I cannot say to 
which species the birds belonged, for I could never get a gun to my 
shoulder before they were out of shot, but the impression remaining 
upon my mind is, that their speed exceeded that of (7. melha , which I 
shot in 1867 at Coimbatore, just as the Alpine swift excels the common 
swallow. 


Suborder Passeres. 

Family PiTTiDiE. 

345. Pitta Bengalensis. In the forests around Chanda and 
on the Pranhita, I did not once see this species ; near Sironcha I 
seemed to come suddenly into its range, and found it abundant there 
and on the Godavery. One specimen which I shot had been feeding 
partly on the common largo black ant of the Indian jungles, but the 
principal food appeared to have been termites with a few coleoptera. 

Family Mellipuagid2B. 

631. Zosterops palpebrosus, Temm. Rare in the Central 
Provinces. I only came across 3 or 4 specimens. The Nilgiri race is 
a little larger and appears to be a little darker in colour. I have only 
one specimen to compare, in that the beak is 0.4 in., wing 2.2, tail 1.75, 
tarsus 0.7 in. In a specimen from Manbhum, the beak is 0.35, 
wing 2.15, tail 1.55, tarsus 0.6. The bill appears a little variable. 
The black lores appear rather more developed in the Nilgiri bird. I 
dotfbt whether it is trise to propose a distinctive name upon such 
slight differences, as intermediate forms may be found. 

Family NjsctarinidjE. 

234. Arachnechthra Asiatica, Lath. I can quito con- 
firm Jerdou's account of the female of this bird retaining her dull 
colours in the breeding season. 

Family Certhiid^:. 

246. Salpomis spilonota, Franklin. Ibis, 1867, p. 461, 
and Gould’s birds of Asia, Part XX. 

This very rare bird appears also to have been noticed lately by other 
observers and ranges as far as Oude. My specimens were obtained in 
the great forests on the Pranhita south of Chanda, where I used to see 
the bird nearly every day. 
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The following is a complete description taken from a comparison of 
freshly killed specimens. 

Colour above brownish black, spotted with white, feathers of the 
crown with a more or less narrow central white stripe, supercilium 
white and beneath it a dark stripe passing through each eye to the 
nape. The sides of the neck chiefly white, with slight dusky marks, 
while the back of the neck lias only very few and small white spots. Two 
central tail feathers dull grey broWn in the centre, edged with alter- 
nating dusky and white spots, the former larger ; outer tail feathers 
dusky, each with 4 more or less interrupted white bands and tipped 
with white. Throat white, occasionally with a few dusky marks, 
remainder of lower plumage mixed white and dusky, darker on the 
sides and lighter on the breast. Beak blackish above, flesh-coloured 
below, legs dark horny inclining to plumbeous, irides brown. Sexes 
alike. Measurements, taken before skinning ; — Length 5 J to 5J , extent 
9f, closed wing 3f to 3£, tail 2f, beak at front f to 1, tarsus f, foot 
If. The bill in the male is shorter than in the female, in the former 
it is generally £ inch, in the latter £ to 1 inch. 

The birds keep to the largest trees, running round the stems in all 
directions, and flying with a Bteady flight, not unlike that of a wood- 
pecker, but swdfter and more elegant. They have a whistling note. 
They evidently breed about the end of April, as birds killed at that 
time had the generative organs greatly enlarged, and I constantly saw 
them in pairs. On one occasion I came upon two pairs together. I 
found Colcojitera in the stomachs of those I examined. 

Family Hirundinidjc. 

84. HirundO ruficops, Licht. (H. filifira Stephens apud 
Jerdon). In November, December and January these birds are in 
small flocks generally, not exceeding 15 to 20, and have a particular 
fancy for perching on telegraph wires, on which all establish them- 
selves close together, a few flying off and playing about, chasing in- 
sects, &c. I fancy they keep to one spot jrery much, and do not move 
about greatly. Thoy build in February and March, and perhaps also 
later, always, so far as I have seen, near water, and very frequently on 
the banks of rivers. I found several nests on the Warda river, near 
Chanda, invariably beneath overhanging ledges of rock ; 3 eggs ap- 
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pear to be the regular number. There is a peculiarity in all the nests 
I examined which I do not think has been noticed. They all are 
formed of mud and shaped like a ’saucer, open above. In the centre 
of the bottom there is invariably a small hole left. What is the object 
of this ? Can it be cleanliness ? 

During the breeding season, these birds hunt up and down the 
stream keeping over the water or in its immediate neighbourhood. 

85. H* erythropygia, Sykes. ( H. daurica , L. apud Jer- 
don). On February 23rd, close to Wun, in southeast Berar, I saw an 
immense Hock of these swallows flying about one spot on the ground 
and constantly alighting. There was no flight of winged ants or 
termites to attract them, and they might have been preparing to 
migrate or resting during migration. I frequently met with this 
species near Nagpur. 

86. H. fluvicola, Jerdon. I met with this bird 1st, at the 
marble rocks near Jabalpur, 2nd, on the banks of the Kolar, at 
Saonair, a few miles north-west of Nagpiir, 3rd, close to the village 
of Gugus, west of Chanda, on the river Warda. I gave an account of 
the nests, eggs and habits, in the Ibis for 1867, Vol. III. p. 462, and 
as this has since been copied by Mr. Gould in his il Birds of Asia,” it 
is scarcely necessary to repeat it. The most curious point is, that the 
birds evidently return to the same spot every year to build, and this 
place is invariably beneath an overhanging bank over deep water. 
Mr. Gould represents them as breeding against a high cliff. This 
may occasionally happen, hut is unusual. 

I found in one place on the Pern Gunga a deserted colony. Several 
nests had been half built and abandoned. The cause was evident, the 
place which in former years had been a deep pool had partially silted 
up, and the nests were accessible, and doubtless no longer secure from 
predaceous animals. Nevertheless a pair of Cotyle concolor had bred 
in one of the deserted nests, which contained two of their young, 

90. Cotyle (Ptionoprogne) concolor, Sykes. I have 
just mentioned this bird breeding in a deserted nest of Hirundo flmi - 
cola . The shape of the nest was unmistakable, it was only half 
finished and open above. I obtained the eggs on two or three occa- 
sions. They were more oval and mtfe closely spotted than those of 
11. fluvicola and H. rufleeps. 
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The nests were so precisely similar to those just described, made by 
H. rufireps , that as they are in exactly the same situation, it is 
possible they might have been built by thut bird, and only occupied 
by the Cotyle . They had the usual hole at the base. It would bo 
interesting to know if anybody else has observed parasitic nidification 
in this bird. 

91. Cotyle (Ptionoprogne) rupestris, Scop 

Oil the 4th of February I saw two distinct species of crag martin 
flying about the lofty cliffs around a hill near Perzagad, about half 
tfay between Chanda and Nagpur. One was C. concolor , the other 
conspicuously larger. The next day I saw the latter again, consort- 
ing with ILirundo erylkropygia , and succeeded in shooting a speci- 
men which proved to be C. rupestris. I again found this bird far 
from rare at Kliandala, Karli, and the neighbourhood between 
Poona and Bombay, at the end of October. It is evident, therefore, 
that its range in the peninsula of India is not confined to the higher 
hills. 

This species abounds in Abyssinia, and I have seen it as low down 
as about 2000 feet above the sea, much as in India. It always keeps 
very much to craggy hill sides. 

Family Muscicapidje. 

293. Leucocerca leucogaster, Cuv. ( L . pectoralis } Jordon). 

I shot this bird near Chanda in forest. It appears in Dr. King’s 
Gooua list, while the much more widely distributed L. aureola , Vieill., 
(L. albof rontata, Frankl.) does not. My specimens are dusky on the 
back and rather rufous on the abdomen. 

295. Cryptolopha cinereocapilla, Vieill., common in 
every mango tope and grove of large trees about Nagpur. 

297. iUseonax latirostris, Raffles. Specimens from near 
Chanda appear to agree but with this race. It is scarce. I cannot see 
the smallest difference between the specimens collected by me and one 
sent from Amoy by Mr. Swinhoeas Muscicapa cinerco-alba , Teiriin. 

306. Cyornis Tickelliae, Blyth. I obtained 2 specimens of 
this rare bird, one at Seoni between Jabalpur and Nagpur, the other 
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near Chanda. The first was a female,* but the plumage was precise- 
ly similar to that of the male. 

310. Muscicapula superciliaris, Jerdon. A solitary speci- 
men was shot by the Museum Collector who was with me about half 
way between Nagpur and Chanda. 

311. Erythrosterna acornaus, Hodgson. I obtained a 
solitary specimen of this bird also. It has not, I believe, before been 
recorded from the plains. My specimen, a female, was killed at Seoni 
on the road from Jabalpur to Nagpur in a mango tope. It is identical 
with the type specimens received from Mr. Hodgson in the Indian 
Museum, but it docs not agree well with Jordon’s description, the 
back being bluish cinereous, sides of breast cinereous grey, middle of 
breast, throat, and belly white with a pale rufous tinge. The head 
and neck are dark ashy, forehead rufous close to the bill, wing 2^ 
inches, tail 1 T 9 ~. 

323. Erythrosterna parva, Beclist. Common about Nag- 
ptir. I did not obtain a single specimen of E. leucura , which is pro- 
bably only found in Bengal and Orissa, like some other migratory birds. 
In E . •parva the bull feathers round the orbits are peculiarly con- 
spicuous. 

Males shot ns early as the end of November had the red breast, so 
that except in birds of the year, I doubt if the male ever has the 
plumage of the female. 

• Family C ampeph ag id . 

268. Volvocivora Sykesii, Strickland. Not rare in some of 
the woods near Sironcha, but I saw it nowhere else. The clear 
whistle mentioned by Jerdon is most peculiar. I heard it several 
times in the beginning of May. 

277. Pericrocotus erythropygius, Jerdon. Not very rare 

in the open country about N&gpur. 

The representation of this bird by P. alhifrom , Jerdon, in Upper 
Burma, is a parallel casq, to the replacement of tho Malacocerci by 
Chaitarhcca gnlaris and of Francolinus vulgaris and E. pictus by 

* I did not unfortunately myself examine the specimen, and its sex was 
determined by the native skinner who was with mo, bat as I repeatedly tested 
his determinations, and always found them correct, 1 see no reason to doubt its 
accuracy. 
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F. Phayrei . There are other cases of the representation in Upper 
Burma alone of Hindustan species, not found in the intervening country. 

Family Dicruridje. 

281. Dicrurus Cffirulescens, L. This bird is not rare 

about Nagpur. 

Family Laniad.®. 

257. Lanius erythronotus, Vigors. This bird varies great- 
ly in size and somewhat in plumage within the same district, and at 
one time I thought I had two distinct races, but I subsequently shot 
intermediate forms. In some the black frontal band is as broad as in 
Himalayan specimens, in others it is completely wanting. The wing 
varies from 3.4 to 3.7, tail from 4 inches to 5, and the amount of 
rufous on the lower back is scarcely the same in any 2 specimens. 

Family Cratkropidab (Timaliidce.) 

Subfamily Timaliinre. 

Unquestionably Jerdon is correct in raising Timalia and its allies 
to the rank of a family, but I confess that I cannot see why the very 
closely allied Drymoicince should not be included, as has been done 
by Blyth. Jordon’s main objection, — their less social habits — is not by 
any means a universal criterion. Meg alarm pains tr is 9 for instance, is a 
solitary bird, and so, very often, is Timalia pileata , while I found 
Prinia gracilis in small families just like Malacoceroi and a small 
Drymoica which I shot on the coast of the Red Sea occurred in pre- 
cisely the same manner. I cannot understand why Cratcropm is 
removed from this family by Newton. 

397, Dumetia hyporythra, Franklin. Shot near Chanda 
in bushes besido a rivor. 

423. Trochalopteron cachinnans, Jerdon. By some 
mistake, Jerdon has assigned white lores and chin to this bird ; they 
should be black. It is extremely common on the Nilgiri hills. 

423». T. Fairbanks n. sp.* Persimile T. Jcrdoni, sed capite in- 
super fu8Co t haud coerulescente color is maryihe distincto ; dorso olivaceo , 
mentOf gula 9 collo , pectore griseis 9 lateribus colli cinereis } medii pectoris 

* The author has arranged, at his own expense, for a coloured drawing 
of this interesting Bpeeies, to be executed at home, and it is to be hoped that 
the plate can be issued with the next number of this year's Journal, should 
it not arrive in time for issue with the present number. 
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pennis fusco cevtratis , abdominc subcaudalibusque ferruyincis. Statura 
nb Hid T. Jenloni non discrepant 'c. 

Habitat in montibus Putney } Indies meridionalis . Dctexit S . Pair- 
bank. 

Head above dark brown, tbe margin of the colour distinct and not 
passing into anything else on the nape, but distinctly contrasting 
with the olive colouring of the back ; loros, which are small, and a 
narrow streak running back from the eye dusky ; supercilia and orbi- 
tal feathers white ; back olive, rather lighter towards the rump, wings 
and tail rather darker. Beneath the chin and throat with the sides of 
the head below the eyes rather pale grey, the feathers of middle of 
the breast the same but witli dark stripes in the centre ; sides of the 
nock ashy, this colour passing far back close to the dark brown of the 
head ; whole abdomen and lower tail coverts ferruginous, flanks 
and thigh coverts olivaceous. 

Beak dusky, legs dark plumbeous. Dimensions the same as those 
of T. Jcrdoni , wing 8.4, tail 8.7, bill at front 0.7 inch. 

In Proc. Z. S. for 1807, p.*834, I mentioned my impression that the 
grey -breasted Troch adopter on of the Pulnoy hills collected by Mr. 
Pairbank was distinct from r I\ Jcrdoni from the Wynaad. This im- 
pression was due to some slight differences from the description in 
Jordon’s Birds of India, and also to the a priori probability that two 
birds living on isolated hill ranges would prove distinct, since the 
intervening range of the Nilgiris in which neither are found, is in- 
habited by the very different T. cachinnans . Unfortunately the 
specimen of T. Jcrdoni which formerly existed in the Asiatic Society’s 
Museum has disappeared, and I am unable to make a direct compari- 
son, but in a drawing which Dr. Jordon showed mo the other day, 
T. Jcrdoni is represented with a distinct black chin like cachinnans , 
of which there is not a trace in T. Fairbanld. The other differences 
to which I alluded are the head being dusky above instead of bluish, 
and distinctly separated from the olivaceous back instead of passing 
into dull ashy on the nape' the centre of the breast being paler in the 
Pulncy species, and the rufous colouring of the parts extending to the 
under tail coverts, which, in T. Jcrdoni , arc olivaceous like the flanks. 
Another distinction appears to be indicated by the drawing, viz. that 
in T. Jcrdoni , the grey extends much further down the breast, and 



I860.] of Central , Western and Southern India . 177 

the rufous colour of the abdomen is paler. In T. Fairbanki the latter 
is of the same colour as in T. Cachinnans , but such differences as these 
might be due to bad stuffing or incorrect drawing. No native artist* 
however, would have put in a black chin. 

The habits are doubtless precisely similar to those of T. Cachinnans . 
I learn from Mr. Fairbank that the bird abounds on the Pulney hills. 
I suspect the Anamullay and Travancore ranges may yet yield several 
interesting novelties when closely searched. They are at present loss 
known than any other part of the Indian peninsula, and judging from 
the comparatively large number of animals alread y J^n own to be pecu- 
liar to them and to the Malabar coast, they are welWleserving of close 
examination. 

435. Malacocircus Somervillei, Sykes. Abundant at 
Khandulla on the top of the Bhore Grliat, and therefore at the edge of 
the Deccan. Further inland it is replaced by J\I . Malabar icus , Jcrd. 

In the course of 1867, 1 shot every species of Malacocircus known ; 
M. tcrricolor in Calcutta, 31. griscus at Coimbatoor, M. Malabar icus 
and 31 Malacolmi about Nagpur and Chanda, and M. Somervillei 
at Khandalla. 

Sub - family Drymoicin ce . 

530. Orthotomus longicauda, 6m. I shot a specimen of 
this tailor bird, with a paler grey breast, in Chanda forest. It does not 
appear to differ from the common form in any other respect, and may> 
therefore, not improbably be an individual peculiarity. 

633. Prinia Adamsi, Jerd. Mr. Fairbank informs me that 
lie has procured this species near Ahmcdnuggur in the Deccan. 

534. Prinia sonalis, Sykes. Pern Canga valley near Chanda. 
I believe it was this race which I killed, it seems a little larger than 
1 \ Steward , but the two forms arc not easy to distinguish. This 
species and the next are included in Dr. King’s list of Goona birds. 

536. P. gracilis, Franklin. Forest close to Chanda. I found 
this bird in small flocks of 5 or 6, like tylalacocirci, hunting about 
amongst the branches of trees, and flying consecutively from tree 
to tree, just as the restricted Timaltinw do. I see Captain Bcavan, 
Ibis for 1867, p. 454, has also noticed the occurrence of this bird in 
flocks and its habits. 


23 
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Family BiucuvroDiD/E. 

In the classification I have mainly followed that of Newton, the 
Oriolidcp aro classed as a distinct family, while the bnl bills are asso- 
ciated with the true thrushes. As Phyllornis is unquestionably a 
link between the bulbuls and orioles, while there does not appear to be 
any equivalent link between them and the thrushes, I believe that, 
with respect to tho birds of India at*all events, Dr. Jordon’s classifica- 
tion is as sound as it is convenient. 

452. IxOS lutOOlUS, Less. Occasionally seen, and one or two 
specimens obtained ribar Chanda. 

460. Otocampsa fuscicaudata, Gould. This race extends 
northwards along the Western Ghats, like many other Malabar forms, 
and I shot it at Khandalla. I never saw an Otocampsa in Central 
India. 

One of the forms with yellow lower tail coverts, perhaps Ixos xan - 
thopyyius II. and Eln\, occurs at Laliej near Aden. 

467. Iora zeylanica, Cm. I found this common bird near 
Chanda. Between Chanda and Nagpur I killed a specimen perfectly 
intermediate between I. zeylanica and /. typhia . 

470. OriolUS Kundoo, Sykes. I obtained a nest from the 
topmost branches of a banyan on the 20th April, with some fragments 
of egg shells in it, the eggs had been broken in securing the nest. It 
was ft very neat cup-shaped structure, almost entirely formed of 
hairy sheep’s wool, but with a snake’s cast-skin interwoven, as is 
so commonly the case in Thamnolia nests. 

473. OriolUS Ceylonensis, Bon. A specimen of this bird 
was obtained by my friend, Dr. Bidder, at Nasilc, and I have quite re- 
cently heard from Mr. Fairbank, that he has shot it a few miles north- 
west of Ahmednuggur in the Deccan. Like other Malabar forms, it 
doubtless ranges for a considerable distance to the northward along 
the Westorn Ghats, and thence occasionally wanders into the Western 
part of tho Deccan. 

• 

Family Tubdid*:. 

I include the Saxicolina and Buticillnue in this family, as some of 
the older writers did and as was done by Mr. Blyth. It appears to 
me that woodland forms, like Janihia , come very close to Callene 
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Bruchypteryx , &c. The African Thamnolcea is quite as much like a 
thrush as a Saxicola, while on the other hand there is a complete break 
between both the subfamilies mentioned and the typical Sylviadcc . 
If Grandala is not a thrush, it should he put with the Starlings as the 
very closely allied Lamprotornis leucogaster of Africa is. 

353. Oreocsetes cinclorhynchus, Vigors. I saw this 

bird for two consecutive days, 4tli and 5th April in high forest about 
20 miles south-east of Chanda, and I shot one specimen. I suppose 
all that I saw were migrating, as I met with none afterwards. Jer- 
don says it feeds on fruits and berries. The bird shot by me had 
colcoptcra and large black ants in its stomach. 

354. Geocichla cyanotus, j. and S. This bird is occasion- 
ally met with in the forests around Chanda. At Khandalla between 
Bombay and Poona, I shot a speciman with an olive green back. In 
the Indian Museum 1 find specimens of 6r. citrina similarly 
coloured. Jordon says, the female of cyanotus is less purely coloured 
than the male, and that of Citrina is olivaceous. The olive green 
colour is certainly not sexual in the former and I doubt its being 
so in the latter. I am inclined to think that the olive coloured birds 
are young. I did not meet with Q. citrina in the Central Provinces. 

356. Geocichla unicolor, Ticlcell. I shot this species also 
at Khandalla, but did not meet with it in Central India. 

342. Myiophonus Horsfieldii, Vigors. Not rare on the 
crest of the Western Ghats as far north as Bombay. I shot only one 
specimen, but I saw others at Khandalla. Mr. Fairbank told me that 
he had obtained the nest on the Pulney hills close beside a deep pool 
in a stream, 8 just like the one described by Jordon. 

It is rather surprising that this bird does not occur in Sykes’s list 
which, however, is far from complete. 

342a. Callene albiventris, Fail-bank, Pulney hills figured in 
P. Z. S. for 1867, p. 832, PI. XXXIX. and again by Gould, Birds of 
Asia, Pt. XX. The egg evidently resembles that of C. frontalis de- 
scribed by Blyth from Hodgson’s drawings. Ibis for 1866 II. 373. 

Blyth describes the females of both, Callene rufiventris and C. 
frontalis , as dull coloured. The specimen of the female of C. albiven- 
tris was so little paler than the male that I was inclined to consider 



180 


Ornithological Notes, chiefly on some birds [No. 3, 

tlio difference due inorely to the state of the plumage. The sex had 
been ascertained by Mr. Fail-bank by dissection. 

488. Saxicola opistholeuca, Strickland (S. leucuroides, 
G nor. ajmd Jerdon.) I shot a single male bird close to Nagpur. It 
lias not I believe previously been found south of the Nerbiulda. The 
same remark applies to the next species. 

402. Saxicola atrogularis, lllyth. Of this bird I killed 

3 specimens, 2 males and a female within a few miles of Nagpur on 
open waste ground. 

Saxicola, sp. I shot a female Saxicola close to Nagpur which I 
could not identify with any known Indian species. It was much less 
rufous than S. atrogularis . I cannot find the specimen now. 

479. Thamnobia fulicata, L. I found a curious nest made 
by this bird, and in a singular position, viz., inside the bamboo of a 
dliooly in the veranda of Captain GlasftmVs house at Sironcha. The 
principal material of which the nest had been composed, was a number 
of short fragments of string, with these were grass, horse-hair and a 
snake’s skin. The nest contained 3 eggs as usual. 

Saxicola meltcua of Riippell has very much the appearance and 
habits of the Indian Thamnobia , and has precisely the same trick of 
jerking its tail. 

Family Sylvjlad^e. 

After separating from this group the Drymoicincc which I believe 
should be placed in the Timalidw, and removing the Saxicolince and 
llulicillincD to the Turd idee there still remain the Motacillinm which 
have even less affinity with the true Sylvians than the wren warblers 
and stone chats show, and which are classed separately by most orni- 
thologists. The Calamolurpince , Si/lvimce and Thylloscopince form a 
thoroughly natural family, similar both in form and habits. 

515. Acrocephalus brunnescens, Jerd. This prince of 
skulkers is as difficult a bird to secure as any I know of. One when 
badly wounded got away frem me in a small open bush on the banks 
of a river, where, so far as I could see, its only possible plan of dis- 
appearing was by diving amongst the roots. I only obtained one 
specimen in the Central Piovinees, though I frequently heard the 
sharp single call from bushes beside water, — a favorite resort. 
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The specimen I obtained, a female, has the first long primary only 
tV inch shorter than the second, otherwise it agrees pretty well with 
Jordon’s description. It, however, differs from the Calcutta specimens 
in the Asiatic Society’s Museum, not only in the proportions of the 
wing, but also in being much whiter below, and in having a distinctly 
defined whitish eyebrow, with a strong white line extending to the 
base of the upper mandible. The rump too in the Chanda speci- 
men is distinctly paler than the back, not so in those from Bengal.* 

516. Acrocephalus dumetorum, Blytli. Not very rare 
about Chanda, in bushes. I also shot it at Khandalla on the top of the 
Western Ghats. I never saw it near water. 

568. Phylloscopus illdicus, Jordon. I obtained two or 
three specimens of this bird, and saw it frequently in the low scattered 
jungle between Nagpur and Chanda, but not in the forests south and 
east of the latter place. It is a most active little bird, clinging to 
stems, and running up and down them in all directions like a Silt a. 

The other Phylloscopincc which I obtained about Niigpur and 
Chanda were Ph yllopneusle rama , Phylloscopus viridanutt , P. nil ulus , 
P. luyubris ? and licy id aides superciliosus. Of Syhiince I shot Sylvia 
or plica and S. curruca. 

Family Pahid^. 

645. Parus cinereus, Vicillot. The specimens of this bird 
which I shot in Central India differed so much from Jordon’s measure- 
ments and description that I could not but believe, that they belonged 
to a distinct species. On comparing them, however, with Himalayan 
specimens, I found them perfectly identical, and there was no per- 
ceptible difference between them, and Gould’s figures in the Birds of 
Asia. It struck me, as this bird is very abundant on the Nilgiris, 
that Jerdon might have taken his measurements from the race occur- 
ring there, which would consequently be much larger than the plains 
species, and on obtaining the Nilgiri form, I found that this was the 
case, except that the lengths given for the beak and tarsus must be 
misprints. 

* Other specimens from the neighbourhood of Calcutta, which I have seen 
since this was written, exactly resemble that from the Central Provinces, and f 
find that in that specimen, the proportions of tho primaries in ono wing differ 
slightly from those in the other. 
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Jordon omits to mention the white nuchal spot and the white on 
the outer tail feathers. The black line below is continuous through- 
out from the beak to the point of the tail. I append the measure- 
ments of the two races. 


Chanda. Nilgiri. 

Whole length, Barely 5 inches. Nearly 6 inches. 

Wing, 2 } 2 r V 

Bill at point, i 0.37 

Tarsus, T V T V 

Tail, 2]- 2| 


The size of the Nilgiri race, however, is somewhat variable, some 
specimens are smaller and appear to form a passage into the plains 
race, so I can see no need for proposing a new name, although the 
difference appears quite as great as in the case of Pratincola caprala 
and P. at rata. The bill especially in the Nilgiri variety appears to 
vary in size. 

1\ ci norms is not very rare in the forests on the Pranliita and 
around Chanda, I found insects in tlioir stomachs. In April the 
sexes were in pairs, playing about on tbe trees with a peculiar low 
whistling note. They could scarcely have been breeding, for many 
of them, although paired, were moulting, but doubtless they do breed in 
the plains. 1 saw them, still in pairs, as late as the middle of May. 

648. Machlolophus Jerdoni, Blyth. I shot this bird at 
Jabalpur, and again near Nagpur, and saw it at rare intervals on the 
Pranliita and Codavery, everywhere very rare. 

Family Alaudid^. 

I cannot see why the Motacillinm should form a distinct family, 
unless the pipits be excluded, for which there is no good reason. In form, 
plumage and habits there is less difference between Alaada and Cory - 
delta or Agrodroma than between Saxicola and Pratincola^ or Falco 
and Accipiter . Tbe bill is extremely variable amongst tbe typical 
Alaudidce , varying from the fincli-like form of Pyrrhulauda to the 
long bill of Certhilauda , andnn flight these two forms differ more from 
each other than do the skylarks and titlarks. The long hind claw of 
Budytca can scarcely be an adaptive modification, for the species in 
which it is most developed is less similar in its habits to the larks 
than other species which have shorter hind claws. 
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591 . Motacilla per sonata, G onid and M. dukhunensis, 

vera Sykes (not of Jcrdon). I obtained both tlieso races in tlio Cen- 
tral Provinces. The former I only shot, at and near Nagpur, in 
December and January, the latter both near Nagpur and also near 
Chanda in March. As I was then on the look out for specimens in 
breeding plumage, and shot those with most black about the head, I 
Rhould not, I think, have overlooked M. per sonata, had it occurred. 
The two are not very difficult to distinguish even in winter plumage. 

In Bombay and at Khandalla, in October and November, I only 
met with M. dukhnnensis. In this race, the black cap in the male is 
persistent. 

1 am unable to distinguish birds shot in Abyssinia from M. dukJm- 
nensis. 

Captain Beavan’s Umballa and Simla Motacilla hizoniensis , Ibis, 
1868, pp. 76, 77, is probably M. persomta. 

The distribution of these races of Motacilla is very singular and 
deserves most careful observation. In some cases the migratory forms 
of Bengal are the same as those of Buruiah and China, and distinct 
from those of Western and Southern India, as in the two forms of 
Hi i/throsterna and probably in some other instances, but here is the 
apparent case of a third race intervening, for hitherto Motacilla per - 
sonata does not appear to have been detected either in Bengal or 
Bombay. 

602. Agrodroma campestris, L. 

604. A. sordida, Buppeli. 

I obtained both of these large pipits near Nagpur. The last named 
appeared to be the commoner, and I frequently saw it in stubble fields 
of “ Thin*” or “ arliar” ( Cajanus indiens ) and similar places. 

768. Alauda Malabarica? Scop. This bird is very im- 
perfectly described. I found a crested lark abundant at Khandalla, 
which I at first thought was Galerida Boysii of Blyth, as the measure- 
ments agreed, although the coloration is different from that of G. cris - 
tata. But I find the typo of G. Bol/sii is still in the Asiatic 
Society’s collection, and that it has precisely the plum|ge and bill of 
G. cristata . 

On shewing the Khandalla lark to Dr. Jerdon, he immediately re- 
cognised it as the bird ho had identified with Sonncrat’s alonette 
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1> upper, de la coles do Malabar (A. Malabarica of Scopoli). On turning 
to Sonncrat’s Voyage, pi. Ill (not 113 as quoted in Jordon’s Birds of 
India) I find the chief peculiarity of the lark there figured, is the very 
broad pale edges to all the feathers, and in the accompanying descrip- 
tion, it is stated that the crest is tipped white, and the feathers of the 
back and wing coverts arc broadly tipped with rufous. I cannot find 
a copy of Scopoli’s work : Latham merely copied from Sonncrat, even 
translating cinq polices , ncuf lignes by inches which, considering 
that the French pouce is not the English inch, is of course not quite 
accurate. 

Now the Khandalla bird has neither white tips to the crest feathers 
nor broad rufous edges on the back and wing coverts. In size, bill 
and colouring it closely resembles A . gulgula , the principal differences 
being that it has a pointed erectile crest on the top of the head as in 
Gahrida , and that it has precisely the proportions of the wing primaries 
of that genus. The plumage above is scarcely distinguishable from 
that of A . gulgula, below the breast spots are larger and more numer- 
ous and the abdomen is paler. Jordon says Ahiuda Malabarica is 
somewhat smaller than A . gulgula , and the general tone of colouring 
much more rufous. Now the Kliandalla bird is, if anything, less 
rufous, certainly less so than the Nilgai race of A. gulgula . 

Again Mr. Blyth in his commentary on Dr. Jerdon’s birds of India 
in the Ibis for 1807 says that Alauda cadi vox of Swinhoe is nearer to 
A. Malabarica than to A. gulgula. There is a specimen of A. cadi vox 
in the Indian Museum sent, I believe, by Mr. Swinhoe himself, and 
whilst it so clearly resembles A. gulgula that I am unable to appre- 
ciate the difference, it is not in the least like the Khandalla lark. 

The very imperfect specimen in the Indian Mnscntn, labelled A. Ma- 
labarica by Mr. Blyth and presented by Dr. Jordon, is in so had con- 
dition that I can oidy say, it is not the Khandalla bird. It may be 
A. gulgula , the Nilgivi variety. 

I have in one or two cases shewn that Malabar birds range north 
along the Western Ghats, so'tliat it is by no means improbable that this 
lark also inhabits Malabar. If we suppose, which is probable, that 
Sonuerat’s figure is simply a caricature, as the adjoining print on the 
same page of Pyrrhulauda grisea most certainly is, and that the de- 
scription was taken from the picture, and not from the bird, (the only 
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difficulty concerning which is the measurements,) it appears highly 
probable that I)r. Jerdou was perfectly right, and that this bird is roally 
the Malabar lark. I think this is a more satisfactory view than to 
propose a new name for the Khandalla bird on tho chance of its being 
distinct, though I fear the latter is the usual practice with some orni- 
thologists. I grant that Sonnerat’s figure resembles Spizalauda deva 
and the Nilgiri variety of Alauda gnlqicla quite as much as it does the 
present species, but until it has boen clearly proved which of the three 
is the common crested lark of Malabar, it is best not to alter the 
existing nomenclature on the chance of its being wrong. I according- 
ly givo a description of the Khandalla bird, which may stand as 
A. Malaharica , until it is proved that that bird a distinct species. 

Top of head with lengthened pointed crest very dark brown, the 
feathers very narrowly edged but not tipped with fulvous. Sides of 
head and back of neck much lighter in colour than the cap, rather pale 
fulvous supcrcilium, lores rather darker, and ear coverts also. Back 
and sides of neck rufcscent fulvous with rather broad median dusky 
streaks, and the feathers not broader near the base than towards the 
point. Back and wing coverts deep brown with very narrow greyish 
edgings, some of the greater coverts more broadly margined. Quills 
dusky brown, primaries and secondaries rufous on tho inner edge and 
more narrowly externally, under wing coverts also rufous. Tail 
middle feathers dusky with pale margins, the remainder deep blackish 
brown, all narrowly tipped fulvous, the outermost but one with a broad 
fulvous margin and the outermost almost entirely fulvous. Beneath, 
chin and upper throat dirty white, breast pale fulvous with broadisli 
dusky streaks forming the centre of each feather, a dark patch on each 
side of the neck just where the streaks begin ; abdomen and under tail 
coverts fulvescent. 

Length (taken in the flesh) 6 £ inches, wing 3 f, tail 2, tarsus f, 
bill at front hind toe 0.3, claw 0.4. In other specimens the wing 
is only 3 J to 3 £. 

765. Spizalauda dova, Sykes. This bird must be rare about 
N&gptir and Chanda, for I only once obtained a specimen which was 
shot near Edlab&d, west of Chanda. 

756. Mirafra vythroptera, Jerdou. I met with this 
bird not uufrequently in low jungle and qn the skirts of the forest 

24 
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country near Chanda. Jordon’s description of its habits, as usual, is 
excellent. 

757. M. cantillans, Jordon. I only came upon this bird 
once in a wild tract of grass with scattered bushes, about 50 miles 
west of Chanda. Over a small tract of country extending for a few 
miles along the road it abounded, but no where else. I did not 
observe any other Mirafra besides these two. 

758. Ammomanes phoenicura, Franklin. Extremely 
abundant in the open country about Nagpur and Chanda. I have occa- 
sionally seen it porch. 

Family Ploceid.e. 

Dr. Jordon refers to the occurrence of Ploccus hypoxantlms at Ran- 
goon and Thayet Myo. I also shot it at Mandelay (Ava). 

765. Estrelda for m osa, Lath. I met with this rather scarce 
bird in the Olianda forest and again on the Pranliita near Aliiri, always 
in or near forest. 

The only other j Eslrehlina collected in Central India were the com- 
mon E. amandaua , Muni a undulala and M. Malabar ica. 

Family Frtngillidjk. 

716. Emberiza Huttoni, Blyth. I obtained this bird both 
at Chanda and Nagpur, and Mr. Fairbank informs me that it is com- 
mon on rocky hill sides near Ahmednuggur. It is highly probable 
that it has been mistaken for E. hortnlana. 

Dr. Jordon, Birds of India, p. 380, mentions my having shot Embe- 
riza rutila , Pallas, in Upper Burma. This is a mistake. I shot the 
only specimen obtained in Pegu at the base of the Arracan hills, west 
of Hcnzada. 

721. Euspiza melanocephala, 6m. I found this bird 
much less common about Nagpiir than the next species. Jerdon does 
not describe the female. It has the head above including the ear- 
coverts and back brownish grey with dark mesial streaks to the fea- 
thers, very faint on the lie&d ; rump grey, mixed with yellow, wing- 
coverts, quills and tail feathers dusky, edged with fawn colour, the 
tertiaries and greater coverts very broadly so ; chin, throat and breast 
pale fawn colour, abdomen yellowish white, ^uler tail coverts bright 
yellow. Bill horny, paler beneath, feet brown. 
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722. Euspizaluteola, Sparrman. Very common about Nag- 
pur, less so further south. The female is dull coloured, like that of 
PJ. melanocephala. 

711. Passer (Gymnoris) flavicollis, Franklin About 

small villages in the jungle this species very often entirely replaces the 
common sparrow, but it is also found in the wildest jungles far from 
any human habitation. I entirely fail to see any good grounds for 
its separation as a distinct genus from Passer. 

Family Cokvid -e. 

660. Corvus culminatus, Sykes. This bird is said fre- 
quently to point out where tigers and leopards are lying by perching 

on the trees over them, and cawing. 1 have never seen an instance 

♦ 

myself, except when the tiger has killed an animal, and the crows are 
attracted by the carrion. The birds are, however, very watchful and 
often perch above men ; and I have been annoyed by them when trying 
to shoot birds,, so they may very possibly follow tigers at times, 
somewhat as the Presbytia monkeys do. 

Order GEMITORES. 

V 

Family TuERONiDiE. 

772. Crocopus phoBnicopterus, Lath. 

773. C- chlorigaster, Blyth. 

Birds shot at Nagpur were perfectly intermediate between these 
two races ; one has the green forehead and the green of the tail of 
C. phmnicoptcrus , another the green forehead only and both have the 
yellowish green belly of chlorigaster . There are also intermediate 
forms, killed by Captain Beavan in Manbht'un, in the Indian Museum. 
Birds procured at Chanda were pure chlorigaster. 

I am inclined to look upon Dr. Jerdon as right in considering all 
these intermediate forms as fertile hybrids ; they are always found 
where the two races meet, and where the two differ so little as in the 
green pigeons, the rollers and Kallij pheasants, they doubtless breed 
together freely. # 

I found the nest and two very young birds of Crocopus chlorigaster 
near Sironcha on May 11th. The nest was exceedingly small, a little 
platform, of sticks very loosely put together on the branch of a per- 
fectly bare tree. 
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780. Carpophaga sylvatica, Tickell. I am obliged to dis- 
sent from Dr. Jordon’s account of the distribution of this bird. He 
says — it inhabits the whole of India in forest countrios. Now this is 
constantly asserted of Malay forms, and I am persuaded that in many 
cases it is a mistake. I have been all through the immense forests of 
the lower Ncrbudda and Taptcc valleys, and I never saw an imperial 
pigeon in them, nor did I ever meet with the bird near Chanda. I 
first came upon it near Sironcha and thence it occurred down the 
Godavcry, and I have shot it in Orissa. My belief is, that its range is 
rigidly restricted to the great forest country inhabited by Qallus 
ferruginous and Puccrvns Dnvaucelit\ and that it does not occur in the 
woods of Central* or Western India. This makes it the more probable 
that Mr. Illyth’s G. pusilla is a really distinct race, confined to Malabar, 
or perhaps like other Malabar forms ranging northwards along the 
Western Ghats. It may also occur on the hill plateaus about Salem 
and Trichinopoly. In the same manner I have scarcely a doubt but 
that Jordon’s C. cuprea will prove, when' compared, distinct from G 
insi(jnis y Hodgson. 

1 also never yet saw an Osmotreron nor a Chalcophaps in the 
country west of Niigpiir, or in the Nerbudda valley. I much regret 
now that I did not collect birds in the Nerbudda and Taptee 
valleys, as I might have noted several interesting points regarding their 
distribution. 

Order RASORES. 

Family Pte uooud je. 

803. Pterocles fasoiatus, Seopoli. I can confirm Dr. Jer- 
don’s account of the crepuscular habits of this bird. For two or three 
years 1 noticed occasionally, when camped beside streams in jungle, 
that some bird frequently flew along the course of the stream with a 
most peculiar tri-syllabic cry, after dark in the evening, or before it was 
light in the morning. At last I caught sight of the bird one morning, 
and recognised it by its flight as a P lor odes ^ and as Pt . ernstus is 
never found in forest, it must have been IV. fascial us. The closely 
allied Pt. Lichlenstcini occurs in immense numbers neftrtlic Abyssinian 
coast, and this also flies to water in the dusk of the morning and even- 

* When Jordon sponks of this bird's brooding in Central India, I believe ho 
menus Bastd, not Nagpur, and still less MtUwa, 
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ing, not in the day, as other sand-grouse invariably do, though I did 
not notice it as early in the morning, as I did Ft . fasciatus. # 

I occasionally met with Ft. fasciatus about Ndgpurand Chanda, but 
it is much less common there than in Guzerat. 

802. Pterocles GXUStUS, Temm. I obtained the eggs close 
to Nagpur on December 27th, and again not far from Woon, north- 
west of Chanda on February 21st, 3 in each case. Jerdon says the 
central rectrices in the female arc not elongated. It should be, are 
less elongated than in the male. The whole description of the female 
must have been taken from some other bird by mistake. The abdo- 
men is quite different from that in the male being closely barred, tho 
chin and throat are orange buff, broast isabellino with black spots, an 
imperfect blackish gorget, then a broad unspotted space, and then the 
closely barred abdomen. 

Family Piiasianid^?. 

803. Pavo cristatus, L. The train is rarely full grown 
before April. Peacocks not un frequently show the presence of a tiger 
by flying up one after the other from a particular spot in tho jnnglo. 
In the hot part of the day, both animals resort greatly to the thickets 
oijhow or “ bastard cypress” (Tamar ix indied) in the beds of rivers. 

812. Gallus ferruginous, Gm. 

813. G-. Sonneratii, Temm. 

For the relative distribution of these birds see J. A. S. B for 1867, 
Vol. XXXVI. p. 199. 

Family TETUAONiDiE. 

814. Galloperdix spadicea, Gm. 

Common in tho Taptco and Lower Nerbudda valleys, and in the 
jungles around Cliota Oodipuv. 

815. G. lunulosa, Valenc. 

I have shot this bird a little west of Nagpur near Ellichpur, but I 
never noticed it further west. 

Precisely on tho same grounds as Jerdon, viz . Geographical distri- 
bution, 1 come to exactly the reverse conclusion, viz . that Galloperdix 
is a form with African affinities allied to Ftrrnistcs } hut it v^buld take 
too long to give all my reasons here. 

818. Francolinus vulgaris, Stcph. 
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819. P. pictUS, Jard. and Selby. 

For relative geographical distribution, see J. A. S. B. for 1867, 
p. 200. I have since been assured by Captain St. John, that he has 
shot F. vulgaris close to Kliandalla. I cannot help thinking he must 
bo mistaken, though I believe he knows the two forms well. 

In the Transactions of the Literary Society of Bombay, Vol. II, p. 216, 
Captain McMurdo asserts that there is a third partridge inhabiting the 
Wagur district of Cutch, distinct from both the painted and black par- 
tridges, but resembling the former. What can this be ? Dr. Adams 
says the bird in the hills below Kashmir, differs from that in the plains. 
Lieutenant St. John assures me, that the Persian black partridge 
differs from the Indian. Are the two species confused under F. vul- 
garis ? 

828. Perdicula erythrorhyncha, Sykes. This bird has 

the habits of a Perdicula, and not of a quail. Its range is wider 
than stated by Jerdon, I shot it to my surprise in high jungle between 
Chanda and Sironclia. I also obtained it at Kliandalla close to Col. 
Sykes’s locality. 

Family TunNieiDiE. 

I only shot one species near Chanda and Nagpur, Turnix taigoor 9 
Sykes. 

Order GRALLATORES. 

Family Ciiaradkiid^. 

841. Rhinoptilus bitorquatus, Jerdon. I mentioned 
my having seen this bird near Sironclia in the Ibis for 1867, p. 462. 
I did not obtain a specimen. The locality was in veiy wild open 
forest jungle about 15 miles east of Sironclia. 

852. Chettusia gregaria, Pallas. I killed a specimen about 
40 miles south of Niigpur. I also saw this bird, or another species of 
Chettmii i, near Nagpur. 

859. CEdicnemuS crepitans, Tcmm. I have seen this 
bird in considerable numbers in Upper Burma, near Pagan. Jerdon 
does not mention its occurrence east of the Bay of Bengal. I think 
there must be a Burmese specimen in the British Museum from my 
collections, but I am not sure. It probably does not occur in Lower 
Pegu, in Amman, or in the Malay peninsula. 
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Family Scolapaoid.®. 

870. Gallinago stonura, Temm. I have never met with this 
bird in Western or Central India, though for two or three years I 
examined every bird I shot, and I doubt if it occurs there. It is not in 
Sykes’s list nor in that of Dr. King. Beavan, Ibis 1868, noticed the 
early arrival of the snipe in Burma which I can confirm from my own 
knowledge. At Poona it never appears before the middle of October, 
and then the birds are all G. scolapacina so far as I know. I believe 
it will be found that the birds are almost as late on the Western 
coast about Bombay, at all events sportsmen do not go out to shoot 
them before October, and generally not before November, whilst 
around Calcutta very fair sport may be had in September. This is 
strongly in favour of 0 . stenura not occurring in Western India, for 
it certainly is the earliest to arrive in any numbers in Bengal. About 
Calcutta, G. stenura seems to disappear in December and January, 
doubtless migrating further to tlio south-east : 1 have lately in those 
months examined bags of 30 to 50 birds, without finding one speci- 
men. It abounds again, 1 believe, in February and March. 

Family RALLm®. 

Fodica personata, Gray. I suspect I saw this bird on the 
river at Bcypur. It is likely enough that this Malay form might 
occur in Malabar, and unless this were the bird, I cannot conceive 
what it could have been. It swam and looked something like a grebe, 
but flew away when approached. It was certainly neither grebe nor 
duck, and 1 suspect it was a Podioa. 
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Descripl ions of two new species, belonging to the genera Yah an us, and 
Fekanioiueh respectively, from near Agra; by A. C. L. Caklleyle, 
Bf>Q., Curator, Riddell Museum at Agra . 

[Received 22nd February, read 3rd March, 1869.] 


Order . — S AUIIT A . 

Jfumilg. — VATtANLDi®. 

Genus . — Y All ANUS. 

Species. — T. ornatus, Carllegle * (vide p. 196). 

Habitat . — Neighbourhood of Sikandra, near Agra. 

Specific character . — Ventral shields, from gular fold to loin, in 11(5 
transverse series. Total length of specimen, 29 i inches. Length of 
body alone, from end of snout to root of tail, 14 A inches. Length of 
tail 15y inches. Length of head, from end of snout to nape, 2 inches, 
lireadth of head above, from ear to ear, 2 inches. Circumference of 
body, at thickest part, 6J inches. Length of fore log 3J inches. 
Length of middle toe with claw -£th of an inch. Length of hind leg 
4 inches. Length of second posterior toe with claw, (which is the 
longest,) 1 inch. The body of this specimen is longer, in proportion, 
than in either V. dracaena or V. lunatus . 

Description. — Scales of the greater portion of the hack oval and 
slightly, or obtusely, keeled. Scales on the rear of the neck round, very 
prominent— almost tubercular, pretty sharply keeled, and raised, in 
their centres, almost to a point. Scales of hack between the shoulders, 
also pretty sharply keeled. The small shields of the abdomen and 
under side of tail, are of an oblong oval shape, with a slightly 
raised, gently rounded, boss, or convexity, in the centre of each, 
surrounded by a narrow depressed border. These convexities are 

* Mr. Curlleylo suggests that a new generic name bo introduced for the land- 
Varuni with a round tail. Thoso have boon already called by Fitzingor Psaiunto • 
mums, but #lio distinctions, as likewise those pointed out in some other forms 
of Varani, have not boon by otlior naturalists considered sufficient to justify a 
generic separation. A thorough review of all the various species from different 
parts of the world would, no doubt, be very dosirable, for it is at present difficult 
to accept several of tho numerous generic names suggested, because they are 
generally adapted to certain type species only, and a discrimination between 
what is to bo called a variation of a genus, or a section, or a sub-gonus &c. is by 
no means easy. It seems rather certain that these limits vary in different 
species, and that they havo to be determined in each instance according to the 
characters of the group of animals to which they refer. (Ed.) 
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easily depressed by force, so as to form little shallow hollows 
instead ; but the narrow border, surrounding each of them, still re- 
mains marked and unmistakable. Small shields of the breast and 
throat hexagonal, also with a central convexity and narrow depressed 
border. Shields of under side of hind legs, pentagonal, in other 
respects similar to the last. Shields of under side of fore legs the 
same, but much smaller than the scutes of the under sides of the 
hind legs. 

Anterior frontal scales of head slightly keeled, transversely. Pos- 
terior frontal scales larger, blit not keeled. Vertical scales, — a small 
circle of eight scales, with one in the middle of the circle, — in the centre 
of the vertex. Superciliary scales small and granular. 

Scales in centre of chin long-shaped, but very small and granular, 
and arranged in regular longitudinal series, anteriorly converging. 

There is a slight shallow, longitudinal groove in the centre of the 
upper surface of the snout, — which mesial, supra-rostral groove, though 
common to and peculiarly characteristic of all the Varani, is not 
noticed at all by Gunther, in any of his descriptions, although it ap- 
pears plainly enough in his plate showing an upper view of the heads 
of V. draccena , V. lunatus and F. nebulosus. 

The nostrils, in the present species, form an elongated, curved, and 
rather narrow slit, situated, on either side, about J of au inch in front 
of the eyes, and a little over J an inch from the end of the snout ; or 
much nearer to the eye, than to the end of the snout. 

The eyes are situated further forward, or nearer to the snout, than 
in either V. lunatus , or V. draccena. 

The oars are situated about £ of an inch behind the eye. 

Coloration and markings . — These are very peculiar, and the colours 
very bright and beautiful, when the animal is alive, or only recently 
dead ; but the bright colours fade away very much, after the skin is 
stuffed and dried, — a change which gradually took place in the stuffed 
skin of the present specimen, little remaining but the black markings, 
the original yellow ground colour much faded, and some slight traces 
of the formerly existing orange tints, which tout ensemble of conspicu- 
ous hues, gave the animal quite a gaudy appearance, when it came 
first into my possession, quite fresh, or, indeed, then still half alive. 

25 
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The upper surface of the snout is marked with some black dashes. 
Vertex and occiput of head black. Another line runs from below 
the eye to the ear. Another black line, or stripe runs from behind 
each eye, on either side, to a point above the ear, and then continues 
backwards, on each side of the nape, to the middle of the back of the 
neck, where it -stops. These two lines, or stripes, thus converge, and 
nearly meet on the back of the neck. The ground colour on either 
side of the black stripe which runs from behind the eye is of a bright 
gamboge yellow, forming two longitudinal bands of yellow behind the 
eye, with the black stripe in the midst. A black stripe also runs, on 
either side, from the bade of the car to a point between the shoulders, 
where these two lines unite, forming an acute angle of which the apex 
is directed posteriorly. A single black stripe runs from the centre of 
the occiput backwards, to the centre of the angle formed by junction 
of the two black stripes which run from the ear to a point between 
the shoulders, and unites with these lines there, dividing the receding 
angle in the midst. Rudiments of smaller black lines, converging 
•towards tlie same point, and pale inky, or ashy-black, shadings, appear 
between the larger converging stripes. From the apex of this pos- 
teriorly directed angle of black, between the shoulders, a norrow lon- 
gitudinal black stripe runs backwards along the centre of tlie back, to 
near the root of the tail — but not quite reaching it, — tapering off 
more and more finely in a posterior direction, until it disappears 
above the lumbar region. Ground colour of the back of the neck, 
between the black stripes, a bright orange, when the animal is living, 
or but recently killed, (fading after the skin is stuffed). The sides of 
the neck and shoulders gamboge yellow, and marked with several 
round, blackish ashy coloured blotches, or ocelli , — two on tlie shoulders 
being tlie most conspicuous. Sides of body, and sides of back, marked 
with round gamboge yellow spots, or blotches, with ashy coloured 
cloudings betweon them. General ground colour of back, pale 
greenish ashy, mixed with bright yellow. No rings, or marks, on the* 
under side of the throat, 1 which is of a dirty white colour. Belly 
white. 

Tail round, with not the slightest sign of any longitudinal ridge, 
keel, or crest,— and more thin and tapering than in either V. dracama 
or V. lunalus. 
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Legs short ; toes rather slender, and shorter, in proportion, than 
those of V. lunatus. 

Head muoli flattened, or depressed.* 

Teeth 10 in upper, and 10 in lower jaw, short, conical, and slightly 
recurved. 

This is a true dry-land Varanus : the only two individuals of this 
species which I have seen, having been found in the most dry, and 
dusty places possible, far removed from water ; and both were found 
in the neighbourhood of Sikandra, not far from the high road from 
Agra to that place. 

I would here take the opportunity of observing, with regard to 
Varanus dracama ) and F. lunatus , that I cannot imagine why H ii li- 
the r has called them “ Water Lizards,” as they have nothing to do 
with water, and are always found in the driest places ! 

I would also remark that Varanus Jlavcsccns has nothing in 
common with the above species, and should, I think, form the 
type of a separate genus, or sub-genus, as a link between the 
true land Varani f and the Ihjdro-sauri. For, being a decidedly 
aquatic species, Varanm Jlaoescens has a strong and deep longitudinal 
ridge or “ crest,” on the upper side of the tail, almost like that 
of a ITgdru-saurus . The head also is higher and more triangular 
than that of the true land Varani ; and the scales of the body are 
larger, and so strongly and sharply keeled and pointed, as to form a 
most marked distinction. The dentition also is different. 

And F. Jlaoescens y besides, has not the “ central — supra-rostrul 
groove,” which 1 before mentioned as distinguishing the true dry- 
land Varani. Both Varanus draccena and V lunatus are very com- 
mon about Agra ; I have, therefore, had full opportunity of comparing 
my new Varanus with numerous specimens of those two common 
species. V. nebulosus is not found here. 

I think Gunther is mistaken in ascribing only “ ninety” transverse 
series of scutes, from the gular fold to the Join, to V. draccena ; for 
ail the specimens of that species which I have obtained here, have not 

* The photograph from which the sketch on p. 196 is taken shews the head 
to be remarkably broad and the snout short, whaL principally distinguishes this 
specios when compared with V. lunatus, and other known Indian forms. Un- 
fortunately the photograph is not clear and is was impossible to give much 
more than a correct outline of the head. (Ed.) 




Order . — OPIIIDI A . 


Sub- Order . — COL UBRTN1 INNOCUi . 

Family . — IIOMALOPSIDiE. < 

Genm. — FERAN1011>ES ( Gen Nov.) 

Species.— F. Jamil 80 tica, Carlleyle . 

Habitat .— River Jamna, near Agra. 

Bate of capture.— Moicli, 1868. 


Specific character . — Scales in 29 series. Entire length of snake, from 
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snout to end of tail, 2 feet, 1 inch. Length of tail 8 J inches. Circum- 
ference of body, at thickest part, 2J inches. Length of head, from 
end of snout to nape, |th of an inch. Greatest breadth of head across, 
fth of an inch. 

Description .* — Body thick, for the size of the snake. Head thick, 
broad, somewhat Ccrberine in appearance, and distinct from the neck. 
Tail short, rather quickly but evenly tapering, and slightly compress- 
ed laterally, so as to form a sort of ridge on the back of that part. 

Plates on top of head (posterior to nasals, and above eye) large 
posteriorly, and small anteriorly, 

2 | | 

2 I i 

and arranged as 3 or | | | . Anterior frontal plates 2, triangular, 

•ail 

with the two outer sides rounded. Posterior-frontal plates of a 
curved, diagonally elongated, or oblong, irregular pentagonal shape, 
situated (with regard to their greater axis) in a somewhat diagonal 
position to the central %igitudinul line that divides the frontal 
plates in the midst. The anterior side of these post-frontal plates 
is concave. Vertical plate pentagonal, longer than broad, shaped 
like an elongated heraldic shield of which the lower point of 
the shield runs posteriorly, for about one quarter distance, be- 
tween the two occipitals. Supraciliary plates (one over each eye) 
smaller than the vertical, of a sub-conic form, or semi-elliptical 
shape, curved over the eye, and truncated posteriorly, of which 
the broad base abuts posteriorly, against the advance of the two largo 
occipital plates. Those are very large, each an irregular sided hexagon 
(the two posterior sides of the irregular hexagon being very small, 
the other sides long, — especially the outer). No plates towards the 
nape ; the nape being covered with multi- angular, pentagonal, quadri- 

# This interesting new species was pointed out to the author of this paper by 
Dr. T. C. Jerdon who, us stated in tho Proceedings of this Society for March, 
p. 105, contemplated to describe tho same in his forthcoming work on the “ ltep- 
tiles of India,”' but who was so courteous as to disclaim the priority of publica- 
tion, when requested for his opinion on the matter. — The snake principally differs 
from Ferania by its round pupil, and is in this respect one of the rare instances 
recorded among tho HoMALorsiDAa, most of which havo* a narrow vertical pupil 
of the eye. The dentition would also appear to bo peculiar, but on this point 
our information is as yet very deficient regarding a large number of our Indian 
snakes. (Ed.) 
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lateral, and ovoid scales, of which the three most anterior and central 
ones are the largest and most conspicuous ; the first central scale of 
the nape of the neck, which fits in at the posterior angle of the 
junction of the two occipitals, is pentagonal, end the largest. In 
reality, the occipital plates do not cover the whole of tlie back of the 
occiput proper, or do not reach to the nape ; so that, the first dorsal 
(or rather cervical) scales are, in fact, situated on the occiput : and 
hence the head of this snake looks as if only the anterior half of its 
upper suiface, wore covered with plates, and the posterior half with 
scales. This is a strongly marked peculiarity which at once serves 
to distinguish this snake. 

Nasal orifices narrow-shaped and curved, partially covered with a 
valve (capable of being closed over the orifice, when the snake is 
under water), the nasal slit being situated, in part, between two 
plates, i. c. the pne-nasal, and post-nasal ; the prawiasal plates (one 
on each side) being large, situated straight in front of the anterior 
front als, and are shaped somewhat like an uneven disc of which a 
portion, posteriorly, has been cut out, lcav^ig a sort of receding angle 
in the posterior margin of the plate. And each pne -nasal plate is 
also cleft posteriorly, from near its centre, by the nasal slit, 
thence making a short curve backwards to the line which separates the 
pmMiasals from the post nasals. The latter are situated rather laterally, 
being small and oblong shaped. Tlie rostral plate is pentagonal, shaped 
like a triangle rising from a parallclogramic base of equal breadth 
with the base of the triangle, and the apex of the triangle extends 
nearly half way back between the two prai-nasals. Upper labials, on 
right side 6 , pu left side 5 ; the third labial entering the orbit. 
The most posterior upper labial plates (the 6th labial plate on one 
side, the 5th on the other) very largq. Posterior to the proper lateral 
upper labial plates on each side there is a largish sub-temporal plate 
placed above two small plates. Temporal plates, proper 4, small. 
Post-ocular plates 2, situated one above the other. Ante-ocular 1, 
curved, long transversely, ^boreal 1, smaller, of an irregular shaped, 
quadrilateral figure. Median lower labials 2, very small, and situated 
one behind the other. Lateral lower labials 6, on each side, the two 
anterior lateral lower labials, on each side of the median lower labials, 
very long. Chiu shields 2, very large. 
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Eyes, rather small, round ; dark asli coloured, with a round white 
pupil. 

Scales, smooth, not keeled, generally oval-shaped, and in 29 scrios. 

Ventral plates proper, (from the throat to the anals and including 
throat plates,) 163. Praj-nasal plates 4, in pairs, — or in other words, 
two bifid plates. Post-nasal plates 7, in a transverse series of 4 and 
3. Sub-caudal plates proper 100, in pairs. Total lower plates of 
under-part of body, 264. 

Colouring and markings . — Markings on plates on the top of the 
head of a sort of puce, or olivaceous mouse-brown, or a muddy 
olive chocolate colour. A narrow yellowish white curved line runs 
longitudinally along the centre of each of the occipital plates, and 
extends to the nape. Anterior upper labials marked with dark 
blotches. A broad, dark olivaceous brown, narrowly-black-cdged, 
stripe, runs along the cheeks, from the posterior upper labials, to 
beyond the gape, backwards, as far as the side of the neck. A yel- 
lowish-white stripe runs from the back of the eye to beyond the 
occipitals, as far as the back of the neck, on each side, posteriorly, 
and is again produced anteriorly as a narrow streak in front of tho 
eye, then running round across the prao-frontals, (just behind the nasals) 
to meet tho corresponding line on the other side ; the angular curve 
of the streak as it crosses the front of the head, becoming lineally 
attenuated. There is a muddy olive chocolate coloured, longitudinal 
stripe on each side of the nape of the neck, on the scales which lie 
immediately at tho back of each of the occipital plates, which unites 
anteriorly with the dark colouring of the head plates. A longitudinal 
broad stripe of the same dark colour, occupies the centre of the nape, 
which unites anteriorly with the dark colouring of the central head 
plates, and blends posteriorly with a large broad, oblong shaped, 
centrically narrowed, muddy olive-brown coloured, and narrowly 
black-edged blotch, occupying the whole of the back of the neck. A 
transverse, irregularly shaped, narrow, yellowish space, or band, runs 
off transversely, laterally on the neck, frorfl each side of the dark nape 
mark, and divides tho large dark blotch on the back of the neck, — on 
each side, — from the dark check stripe, and unites below with the 
yellow of the sides of the neck. A dark line runs longitudinally 
through the praj-oculars and nasals. Vertical shield of the same dark 
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colour. The whole of the dark markings on the top of the head, and 
centre of the nape, form a united figure resembling a barbed arrow- 
head, of which the shaft is broken off a Httlc behind the posterior ends 
of the barb ; the point of the arrow-head being directed forwards, and 
.terminating on the pros- frontal a. 

Whole of back marked with largo, broad, round, or oval-shapod, oli- 
vaceous mouse-brown or dark scliistaceous olivaceous blotches, edged 
with black ; these blotches arc sometimes separate, or distinct from one 
another, and sometimes confluent, — and in the latter case they resemble 
some kinds of chintz pattern. The dorsal blotches become much darker 
towards the tail, — and, at length, become quite black cross-bands on the 
tail itself. Between each of those broad dark coloured blotches, there is 
a narrowish, greenish-yellow transverse band, which unites below with 
the bright yellow colour of the sides. Ground colour of sides, bright 
yellow, but marked with a double line of lateral dark, lozenge-shaped 
and irregular shaped spots, large and small, of the same colour as the 
transverse blotches of the back. The larger of the lateral lozenge- 
sliaped spots sometimes alternate with the lateral extensions of the 
dorsal blotches, — being sometimes situated in the midst of the yellow 
lateral interspaces. Ground colour of ventral plates yellow, marked, 
in irregular alternation, with square- shaped black spots, which generally 
go in pairs, or alternately 1 and 2, and sometimes singly, with alter- 
nate yellow interspaces. 

Teeth very small, apparently 22, in upper maxillary : 5th tooth, on . 
each side bifid : — hindmost tooth broad, short and thick, or tubercular. 
There appear to ho (as far as I can see) either 14, or 16 teeth in the 
lower maxillary : hindmost tooth longer than the others, sharp and 
recurved : second hind tooth also sharp and recurved. 

While at Allahabad, the year before last, I bought four living snakes 
from a snake-catcher, which 1 think I might find reason to class in 
my new Genus Feranioides , — if not actually identical as to species 
with the individual above described. 

In colouring, they someVhat resembled certain snakes which I re- 
member Seeing in the Calcutta Museum collection, named by Blyth 
“ Fythonellaf and by Gunther u Homalopsisf tho Homalopsidcc 
being the family to which the Genus Ferania and Feranioides 
bolong. 
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Abstract of the Itesnlts of the Hourly Meteorological Obserratiou s 
taken at the Surveyor General's Offu-e, Calcutta, 
in l he mouth of April 1860. 

Latitude 2 2° 33' 1" North. Longitude 88° 20' 31" Last. 

Height of the Cistern of the Standard .Barometer above the sea level, 1 8.1 1 h i t. 

Daily Means, of the Observations and of (lie Hy geometrical elements 
dependent thereon. 
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The Mean Height of the Barometer, as likewise tlie Dry and Wet Bulb 
Thermometer Means arc derived, from the hourly observations, made during 
the day. 
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Meteorological Observations. 


Abstract of the Results of the Hourly Meteorological Observations 
taken at the Surveyor General’s Office , Calcutta > 
in the month of April 1869. 


Daily Means, Slc. of tbc Observations and of the Hygrometrical elements 
dependent tbereon . — ( Continued.) 
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All the Hygrometrical elements are computed by the Greenwich Constants. 
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Abstract of the Results of the Hourly Meteorological Observations 
taken at the Surveyor General's Office, Calcutta , 
in the month of April 1869. 


Hourly Means, &c. of the Observations and of the Hygrouietrieal elements 
dependent thereon. 
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The Mean Height of the Barometer, asdikewise the Dry and Wet Bulb 
Thermometer Means are derived from th<T observations made at the several 
hours during the month. 
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Abstract if (/if Itesnlfx of the Hour It/ Meteorological Observation s 
taken at (he Snrre/or General's Office, Calcutta , 
in (he •month of April 1 SOO. 


Hourly A] onus. *&<*. of the Obsorrations nnJ of the Hygromelrieal elements 
dependent thereon. — (Continued .) 
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All the Hy geometrical elements are computed by the Greenwich Constants. 
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Abstract of the Results of the Hourly Meteorological Observations 
taken at the Surveyor General* s Office, Calcutta , 
in the month of April 1869. 

Solar Radiation, Weather. <fcr. 
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LOG. 9 j Clear to G .v. m., clouds of 
! different kinds to (i r. M., clear 
afterwards. Brisk wind from 8 
jto 9? 2 a. m. Drizzled at 9 a. m. 
125.1' Clear to noon, stratoni to 7 
p. m., clear afterwards. 

154.0 "’“'i to 4 p. m., clear after- 

wards. 

303.8 : Clear to 0 A. M., ~i to 6 r. M., 
stratoni afterwards. Brisk wind 
from 71 a. M. to 10 1 1 *. m. Light- 
• 1 ; ning to IV. at 8 p. >r. 

15* 124.0 ! S. S. W. & S.S. E. 11.0 390.2 Chiefly stratoni. High wind 

j 1 , from 8 a.m. to 11 p. m. Thun- 

1 iler at 7 v. m. Lightning at 7 & 

8 p. M. Drizzled at 6’, a. m. 

Stratoni to9 a. i to3p. m, 
iovcrcast afterwards. Strong 
'wind from 8 a. m. to 1 1 r. M. 
Thunder at 5 v. m. Lightning 
at 8 & 9 p. m. Kain at GJ p. m. 

Clear to 7 p. m. Stratoni 
afterwards. Brisk wind from 
df to 11 P. M. 

Stratonito 7 a. jt., 'm to 3 p. 
m., scuds afterwards. Brisk 
wind from 7£ to 10 a. m. & from 
71 to 11 p. m. 


I 1 

J6j 129.8 j 0.08 jS. S. E. & 8. S.W.ia.O 1480.5 

I ■ j 

I • i 1 ' 

17\ 135.4 ; ... iS. W. & S. S. W.j 2.0 ':128.1 

1 ; i 

18 1 131.4 ; ... 'S.S. W.. S.W.&S.I 1.8 44fi.f} 
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Abstract of the Results of the Hourly Meteorological Observations 
taken at the Surveyor General 9 s Office , Calcutta , 
in the month of April 1869 . 

Solar [Radiation, Weather, &c. 


£ 

P S M 


. Wi: 



0*3 ... 

O Prevailing 

direction. 


19 128.3 


Inches 

... S.S.W.& S by W. 


C . trt 
3 £ ^ S 

w 03 O 

as P 's 

P-t K* 

lb iMiles 
4.1 379.8 


General aspect of the Sky. 


20 126.8 ... S. &S.S.W. 


21 131.4 ... S. byW. &SSW. 1.0 269.2 


22 136.0 ... S. S. W. & S. W. 1.8 265.6 


23 129.0 ... S.S.W.S.W. & 8. 2.6 340.0 


24 129.2 ... S.byW,8.S.W&S. 


26 130.7 0.12 S. & S. by E. 

26 134.0 ... S. byW.&S. 

27 134.8 ... S.byE.,S.byW&S 


28 134.0 ... 8. by W.&S.S.W. 


29 137.0 ... S.by W.&S.S.W. 

30 137.6 ... S.S.W.&S.E. 


4.1 379.8 Scuds to 9 a. m. ~i to 3 p. m., 

scuds to 8 r. m., stratoni after- 
wards. Brisk w ind from 7 J a. 
m. to 8:J r. m. 

1.5 350.6 Stratoni to 11 a. m., to 8 

p. m., clear afterwards. Brisk 
wind from 8 to 9i a. m. 

1.0 269.2 Clear to 2 a. m., scuds to 9 a. 

m., ^i lo 4 r. m., scuds after- 
wards. Brisk w'indfrom 9^ a. m. 
to 1} p. M. 

1.8 265.6 Clear to 6 a. m., scuds to 11 
a. m., clear to 5 v. m., stratoni 
afterwards. Brisk wind from 1 
to r. M. Thunder at 7 p. m. 
Lightning at 7 & 8 r. m. Driz- 
zled at 74 p. m. 

2.6 340.0 Stratoni to 3 a. m., clear after- 

wards. Brisk w ind from 8£ to 
121 A. M. 

3.2 369.4 Clear to 3 a. m., -~i to 10 a.m., 

clear to 8 r. m.,- scuds after- 
wards. Brisk wind from 7 J a. m. 

to 1£- P. M. 

7.0 321.9 Chiefly '“i. High w ind. Thun- 

der & rain at 10 p. m. 

... 225.6 Clouds of different kinds. 

... 151.7 Vi to 5 a. m., stratoni to 10 
a. M., Vi to 5 p. m., clear after- 
wards. 

3.5 139.1 Clouds of different kinds. 

Brisk W'ind from 5 to 5$ p. m. 
Thunder at 6 r. m. 

... 124.5 Chiefly Vi. 

90.7 Clear to 3r. m., \i to 7 P. M., 
clear afterwards. 


i Cirri, — i Strati, Cumuli, v— i Citro- strati, ^-i Cumulo strati, w. iNimbi 
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Abstract of the Results of the Hourly Meteorological Observations 
taken at the Surveyor General’s Office , Calcutta, 
in the month of April 1869. 

Monthly Results. 


Inches. 

Mean height of the Barometer for the month... ... ... 29.756 

Max. height of the Barometer occurred at 9 a. m. on the 1st. ... 22.968 

Min. height of the Barometer occurred at 5 p.m. on the 16th. ... 29.530 

Extreme range of the Barometer during the month ... ... 0.438 

Mean of the daily Max. Pressures ... ... ... ... 29.834 

Ditto ditto Min. ditto .. ... ... ... 29.680 

Mean daily range of the Barometer during the month ... ... 0.154 


Mean Dry Bulb Thermometer for the month ... 86.6 

Max. Temperature occurred at 3 & 4 r. m. on the 6th. ... ... 99.5 

Min. Temperature occurred at 3 a. m. on the J6th 75.0 

Extreme range of the Temperature during the month 24.6 

Mean of the daily Max. Temperature .. . ... ... ... 95.2 

Ditto ditto Min. ditto, ... ... ^ 79.6 

Mean daily range of the Temperature during the month ... ... 15.6 


Mean Wet Bulb Thermometer for the month ... ... ... 78.5 

Mean Dry Bulb Thermometer above Mean Wet Bulb Thermometer 8.0 
Computed Mean Dew-point for the month ... ... ... 73.7 

Mean Dry Bulb Thermometer above computed mean Dew-point . . . 12.8 

Inches. 

Mean Elastic force of Vapour for the month ... ... ... 0.819 


Troy grain. 

Mean Weight of Vapour for the month ... ... ... 8.73 

Additional Weight of Vapour required for complete saturation ... 4.37 

Mean degree of humidity for the month, complete saturation being unity 0.67 

• 

o 

Mean Max. Solar radiation Thermometer for the month. ... 131.6 


Inches. 

Rained 7 days, — Max. fall of rain during 24 hours ... ... 0.12 

Total amount of rain during the month ... ... ... 0.20 

Total amount of rain indicated by the Giyige attached to the anemo- 
meter during the month ... ... ... ... ... 0.11 

Prevailing direction of the Wind S. S. W., & S. W. 



Attract of the Results. of the Hourly Meteorological Observations taken at the Surveyor General's Office , Calcutta , in the month of April 1869. 

Monthly Results. 

Tables shewing the number of days on which at a given hour any particular wind blew, together with the number of days on 
which at the same hour, when any particular wind was blowing, it rained. 
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Abstract of the liesnlts of t he Hour ly Meteorological Observations 
taken at the Surveyor General's Office, Calcutta , 
in the mouth of May 1801). 

Latitude 22° 345' 1" North. Longitude 88° 20' 31" Kat at. 


Heighfcof the Cistern of the Standard Barometer above (lie sea. level, 1S.1 1 feet. 

Daily Means, <fcc. of the Observations and of the liygrometrieal elements 
dependent 1 1 i ereon . 


Date. 
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g.» 
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1 
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Inches, j 

Inches. 
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1 
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11.0 

2 
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80.0 
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75.5 

19 0 

4 
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.805 i 
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.798 | 
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10.0 

l) 
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13 0 

10 
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.723 | 
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11 
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.101 
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1 1.7 

12 

.008 | 
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.1 13 

89.7 
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13 

.685 

.705 
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1‘:).0 

82.0 
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,14 

.737 
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. .015 

,103 

1 89.1 

97.1 

82.3 

15.1 
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! 89.3 

, 97.3 
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.48G 

.01 L 

.317 
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8<).8 
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.003 

.000 i 
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| 82.0 

93.5 
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i 10.0 

18 

.699 

.059 

.534 

.125 
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91.7 
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! 14.0 

19 
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.590 : 
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.132 

! S7.5 

92.2 

■ 81,5 

1 7.7 
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.591 

.043 ! 
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88.0 

93.0 

: 81.5 

; 9.1 

21 

.595 

.708 

.492 

.210 

; 80.8 

91.0 

! V0.1 

1 17.0 

22 

.594 

.074 

; .511 

.103 

i 81.4 

, 89.2 

\ 75.5 

’ 13.7 

23 

.594 

.002 

.522 

.1 10 

| 80.0 

93.0 

; 79.o 

: i i,o 

24 

,627 

,090 

l .519 

.171 

• 85.0 

: 93.0 

! 79.0 

; u,o 

25 

.025 

.091. 

; .503 

.131. 

80.3 

91.0 

79*0 

| 15.0 

25 

.029 

* .725 

i .oSo 
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| 87- J 

91.3 

i 8O.0 

; 13.7 

27 

.059 

.714 

.590 

.118 

j 87.0 

: 94.0 

j 80. (J 

! 13.4 

28 

.034 

.689 

.555 

.13 1. 

| 88.5 

95.0 

; 83.5 

, 11.5 

29 

.555 

.637 

.453 

.18t 

: 87.7 

. 90.1 

, 77.5 

i 18.0 

30 

.552 

.623 

.475 

! .US -1 88.4 

90.0 

i 82.8 

13.2 

31 

.G26 

.715 

.572 

.113 

j 88. o 

, 95.0 

| 81,0 

11.0 


The Mean Height of the Barometer, «s likewise the Dry and Wet Bulb 
Thermometer Means are derived, from the hourly observations, made during 
the day. 
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Abstract of the Results of the Hourly Meteorological Observations 
taken at the Surveyor General* s Office, Calcutta , 
in the month of May 18C9. 


Daily Means, &c. of the Observations and of the Jlygrometrical elements 
dependen t thereon . — ( Continued.) 
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1 

79.7 

0.2 

75.4 

10.5* 

0.865 

9.22 

3.05 

0.72 

2 

79.6 

8.0 

74.8 

12.8 

.849 

.02 

4.50 

.67 

3 

79.2 

72 

7-1.2 

12.2 

.832 

8.87 

.19 

.68 

4 

77.7 

0.9 

72.9 

11.7 

.797 

.52 

3.87 

.69 

5 

78.9 

0.9 

74.1 

1J.7 

.830 

.85 

.98 

.69 

6 

80.9 

0.0 

7C..9 

10.0 

.908 

9.64 

8.5 

.72 

7 

78.3 

8.0 

72.7 

! 

.792 

8.44 

4.58 

.65 

8 

82.0 

0.7 

78.0 

io.7 ! 

.940 

9.97 

3.99 

.71 

0 

83.0 

5.7 

79.0 

9.1 I 

.989 

10.50 

.40 

.75 

10 

82.0 

0.2 

78.9 

9.9 ! 

.907 

.20 

.74 

.73 

11 

82.8 

7.0 

78.0 

11.2 ! 
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.15 

4.27 

.70 

32 

82.0 

7.1 

78.3 

11.4 1 

.949 

.05 

.32 
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13 

82.1 

7.5 

77.0 

12.0 

.928 

9.83 
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.69 

14 

81.4 

8.0 

70.0 

12.8 

.899 

.52 

.73 

.67 

15 

80.8 

8.5 

75.7 

! 13.0 

.873 

.24 

.97 

.65 

30 1 

70.5 

3.0 

74.0 

G.l 

.827 

8.93 

1.91 

.82 

17 

70.0 

0.0 

72.1 

10.2 

.785- 

.43 

! 3.25 

.72 

38 

82.2 

3.6 

79.7 

0.1 

.992 

10.59 

I 2.24 

.83 

19 

83.1 

4.4 

80.5 

7.0 

1.017 
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.66 
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20 

83.5 

4.5 

80.8 

7.2 

.027 
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4.0 

79.4 
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0.983 
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47 
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3.50 
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25 

80.9 

5.4 

77.1 

9.2 
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6.1 

77.8 

9.8 

.934 

.93 

.59 

.73 

28 

82.2 

6.3 

78.4 

*10.1 

.952 

10.10 

.78 

.73 

29 

8L.8 

5.9 

78.3 

9.4 

.949 

.09 

.47 

.74 

30 

82.9 

5.5 

79.0 

8.8 

.989 

.50 

.34 

.76 

31 

82.4 

6.1 

78.7 

<9.8 

.961 

.20 

.68 

.74 


All the Hygroinetrical elements are computed by the Greenwich Constants* 

* 
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Abstract of the Results of the Hourly Meteorological Observations 
taken at the Surveyor General’s Office, Calcutta , 
in the month of May 1869. 


Hourly Means, <&c. of tlie Observations and of the Hygrometrieal elements 


dependent thereon. 


Hour. 

Mean Height of 
the Barometer at 
32 c Faht. 

Bunge of the Barometer 
for each hour during 
the month. 

Mean Dry Bulb 
Thermometer. 

Bange of the Tempera 
lure for each hour 
during the month. 
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The Mean Height of the barometer, ns fihevi ise the Dry and Wet Bulb 
Thermometer Means are derived from the observations made at the several 
hours during the month. 
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Meteorological Observations* 


Abstract of the Results of the If on rig Meteorological Observations 
hi fen at the Surveyor General* s Office, Calcutta , 
in (he wont It of Mag i 860 . 


Hourly Means, &<*. ol* the Observations and of Hie Hygrometrical elements 
dependent thereon. — (Continued.) 
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7 d.i : 

17.0 

.885 ! 

.28 1 

.00 

.57 

3 

I 8205 | 

| ll.L l 

75.8 . 

38 2 

i .870 1 

.20 

7.07 

.57 

4 

82.5 ' 

10.8 • 

7(5.0 , 

•17.3 

, .882 ; 

.27 

(5.68 

.58 

5 

82.2 | 

0.7 

70. A 1 

15.5 

■ .803 

.41 

5.91 

.61 

6 

si.; j 

7.0 ' 

77-0 

12.(5 

i .0IO i 

.(53 

4.70 

.67 

7 

81.0 , 

(>. 1 

77.2 , 

10 2 

i ■•)!<» ; 

.75 

3.70 

.73 

8 

80.4 | 

5.2 : 

7d.S 1 

S.S 

.085 1 

.05 

.11 

.70 

*) 

80. L ! 

l.i i ‘ 

78.0 

7.8 , 

.008 

.70 

2.72 

.78 

30 

70.3 I 

4.3 r 

7(501 ■ 

7.3 i 

.800 ’ 

.55 

.18 

.71) 

11 

70.0 

i 

“i 

i 

i 

70.8 

1 

1 

0.5 

f 

.800 ! 
i 

1 

! 

.55 

.20 

.81 


All the Jlygromelrieal elements are computed by the Greenwich Constants. 
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Abstract of the Results of the Hourly Meteorological Observations 
taken at the Surveyor General's Office , Calcutta y 
in the month of May 1SCS). 

• Solar lladiatiou, Weather, &c. 


fi 


5 

C 

7 

8 

9 

10 

11 

12: 

I 

13! 

U| 


o g 

c«-2 


o 

128.5 

1137-7 


O 1> 

tr. k . 
ca O I 

£ * i| 

■§ *0 ■ 

fiiclies 


Wind. 


1 


Prevailing 

direction. 


i S * 

IS t 


129.0 

131.0 
131.3 


131.0 

133.5 

132.5 


132.0 


13-1.0 I 
131.3 ; 


131.5 

131.0 


15l 135.0 

ie! 


17 


132.0 


0.21 


1 


130.5 ! 0.00 


0.02 


S. S.W.&variable. 
S. 8. W. Sc 8. 


8. by E. & S. 

S.S.byE. & S.S.E. 

Variable. 

S. 


S. by E. Sc S. 
>S. by VI. Sc 8. 

|s. by w. & s. 


jS. s. w. 

'S.S.W. Sc S.byW 

is.s.w.&s. 


; s. & s. s. w. 

jS. & 8. by W. 


Ph 

10 

0.8 


6.6 

3.0 

1.0 

8.8 


; «o 

I 


General aspect of the Sky. 


) Miles! 

100.7 j\itolA.M., stratum afterwards. 
116.4 Clear lo 10 a. m., after- 
wards. Lightning al S Sc 11 1 *. ai. 
•Thunder it rain at 11 r. jw. 

'242.G I Stratum to 3 a. m., Vi lo 9 
jA. ai., clear to (i p. At., clouds of 
idiffcrcnt kinds afterwards. I L 
\w ind from 9, 1 to JOj 1 *. m. Liglit- 
ningnt midnight AdVomNln 1 1 e. 
!m. Thunder at 11 i\ 31 . Bain at 
. 10 Jt 11 r. ai. 

[318.0 | Vi to 7 a. ai., lo 5 p. ar., 
islraloni afterwards. Brisk wind 
from (»,* a. At. tool r. 31 . Light- 
ning at 7, 8 Sc 1 1 p, > 1 . Thunder 
Sc light rain at 8 p. ai. 

[218. 0 ! Clouds of different kinds. 
| (Lightning at midnight & 8 f». m. 

1282.7 ! Childly ^ i. High wind it 
.drizzled at 9lu20m. p. ai. Light- 
.Tiing from 9 to 1 1 r. m. 


101.3 
1.6 1212.9 

I 

2.8 335.9 


2.09 


;8. Sc S. by E. 
iESE,E.&X.N.W. 


P. M. 

w imL 


wind 


w. s.w.&s.w. 


Childly dear. 

Childly clear. Brisk wind 
from 8 a. ai. to <>1 r. at. 

Clear to 4 a. ai., scuds to 11 
A. ar., clear to 5 p. ai., slraloni 
| afterwards. Brisk wind nL 12 \ 

! ‘Sc fr< un 5 \ Lo 8 p. m . X at 1 1 

1.1 355.0 : Chictly clear. Brisk 
j from 8 to 11 a. ii. 

. . |2S7.5 : Clear. 

1.5 221.0; Childly dear. Brisk 

[ from (» ; to 8J p. ai. 

... j251.8i Childly clear. 

... |188!7 I Clear to 7 a. ai., ~ito2p. ar. t 

j clear afterwards. Lightning to* 

i : X. \Y r . at 9 & 10 p. at. 

... j 107.8 Clouds of iliHercut kinds. 

I Lightning to W at 11 p. m. 
17.5 237.7 ; Overcast, Strong w ind from 
I a. ai. to 11 p.m. Bain at 1 

I ;a. ai. & from 4.\ a. 11 . to 11 v. ai. 

2.5 [188.7; Overcast to 6 a. m., cloud* 

j of different kinds afterwards. 

I • Brisk wind Sc slight rain at 
| midnight & 1 a. ai. Lighinin^ 

to 8 K at 7 & 8 p. ai. 
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Abstract of the Results of the Hourly Meteorological Observations 
taken at the Surveyor General* s Office, Calcutta , 


in the month of Hi ay 1869. 
Solar Radiation, Weather, &c. 


Date. 1 

Max. Solar 
radiation. 

BainGuage 
1J ft. above 
Ground. 

Win d 

Prevailing 

direction. 

Max. 

Pressure 

1 

Daily 

Velocity. 

General aspect of the Sky- 


o 

lnche? 

i 

lb 

Miles 

5 

is 

t 132.2 


s. s. w. 

3.8 

234.1 

Chiefly sends. High wind 
from 7 1 a. m. to 11 i». m. 

ISi 

i 127.0 

... 

s. s. w.&s. 

4.0 

435.9 

Sends to 7 p. m. Stratoni 
afterwards. High wind from 
A. m. to 7 p. M. 

20 

» 128.0 

... 

S. &S.S. E. 

1.6 

307.C 

Stratoni to noon, 'M to 6 p. 
m., wJ to 9 p. m. Stratoni after- 
wards. Brisk wind at a. m. 

Slight rain at 9 p. m. 

21 

127.7 

0.02 

S. by E. & S. 

3.4 

197.9 

Stratoni to 8 a. m., ^i to 7 p. 
m., overcast afterwards. Brisk 
wind nt 7$ P. m. Lightning at 
8 & 10 p. m. Thunder & light 
rain at 8 r. m. 

22 

124.3 


S.S. W,&S.byW. 

1.1 

327.4 

Stratoni to 2 A. M., overcast 
to 9 a. v. f clouds of different 
kinds to 7 p. m.. clear after- 
wards. Brisk wind at 2£- a. m. 
Slight rain at 6J a. m. 

23 

130.2 

0.05 

S. by W, & S. 

9.0 

73.1 

Clear to 5 a . m., ^i afterwards. 
Brisk wind from 12:{ to 3] p. M. 
Strong w ind at 8" p. m. Light 
rain at 9 & 11 p. m. 

24 

131.6 

0.03 

k&w. s. w. 

3.3 

377.3 

'"i & scuds. Brisk wind at 2 
a. m. & from 6 tp 5J p. m. 
Lightning to W at 8 p. m. 
Slight rain at midnight & at 
9J P. M. 

26 

132.0 

... 

S.S.W,S.&S.byE. 


271.6 

'T to 6 P. M., clear after- 
wards. 

20 

131.0 

• • * 

S. & S. by W. 

2.2 

343.9 

Chiefly clear. Brisk w r ind 
from 9 a. m. to 6^ p. m. Light- 
ning at 8^, 9g & 11 p. m. Slight 
rain at 9 r. m. 

27 

131.2 


S. by E. & S. 

2.5 

« 

348.7 

Clouds of different kinds to 
11 a. m., ^i to 3 p. m., clear 
afterwards. Brisk wind at 2i & 
from 7j to 9^ a.m. <fc at l£p. m. 
Lightning toN W at midnight. 
Slight rain at 1 a. m. 

28 

130.5 

... s 

L & S. by W. 

2.2 

» 

373.3 

] 

Clear to 6 a. m., sends to 
noon, clear afterwards. 

... . — y - - 
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Abstract of the Result of the Hourly Meterological Observations 
taken at the Surveyor General’s Office^ Calcuila y 
in the month of May 1868 . 

Solar Radiation, "Weather, &c. # 


Prevailing 

direction. 


General aspect of the Sky. 

o 


S.&S.by W. 14.0 409.5 


S. by W. & S. 2.4 373.2 


S.&S.by E. 


1.8 349.9 


Sends to 6 a. m., clear to 6 
p. m., overcast afterwads. Brisk 
wind nearly the whole day, 
strong wind at 71 & 9£ p. m. 
Thunder at 8 p. m. Lightning 
from 8 to 10 f. m. Rain at 7J 
& 9 p. M. 

Overcast to 4 A. M., scuds 
to 4 r. m., clear afterwards. 
Brisk wind at 2J p. M. Light* 
ning to N at 9 r. m. 

Scuds to 10 a. M., '"'i to 5 p. 
M., clear afterwards. Brisk 
wind at 92 , Hi a. m. & at 2£ P. 
m. Lightning at 9 r. m. 



RH*at.i^i Cumuli. \ — i Cirro-Strati, rwi Cnmiila atrati wiWi 
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Meteorological Observaions . 


Abstract of the Results of the Hourly Meteorological Observations 
taken at the Surveyor General* s Office , Calcutta , 

* in the month of May 1809. 

Monthly Insults. 

Inches. 


Menu height of llio Baromef or for the month... ... ... 20.602 

Max. height, of Iho Barometer occurred at 11 -r. M. on tho 2nd. ... 20.018 

Min. height of the Barometer occurred nl 0 i». m. oil the 10th. ... 20.317 

JC.rt rente range oi' 1 he Barometer during the month ... ... 0.(501 

Menu of the daily Max. Pressures ... ... ... ... 20.735 

Ditto ditto Min. ditto ... ... ... ... 20.581 

Mean daily range of the Barometer during the month ... ... 0.151 


o 

Mean Dry Bulb Thermometer for the month ... ... ... 87.0 

Max. Temperature occurred at 3 i\ at. on the 12th ... ]00.0 

Min. Temperature occurred at 4 a. m. & 11 r. m, on the 3rd. & 22nd. 75.5 

rente range of the Temperature during the month ... ... 21.5 

Menu of the daily Max. Temperature ... ... 94.7 

.Ditto ditto Min. ditto, ... ... ... ... 80.1 

Mean daily range of the Temperature during the month... ... 14.0 


Mean AYct. Bulb Thermometer for the month ... ... ... 80.8 

Mean Dry Bulb Thermometer above Mean A Vet Bulb Thermometer 0.2 
Computed Menu Dew-point for the month ... ... ... 77.1 

Mean Dry Bulb Thermometer above computed mean Dew-point ... 9.0 

Inches. 

Mean Elast ic force of A r apour for the month 0.913 


Troy grain. 

Mean Weight of A r nponr for the month ... ... ... 9.72 

Additional Weight of Vapour required for complete saturation ... 3.57 

Mean degree of humidity for the month, complete saturation being unity 0.73 

o 

Mean Max. Solar radiation Thermometer for the month. ... 131.3 


Inches. 

Bainod 14 days, — Max. fall of rain during 21 hours ... • ... 2.09 

Total amount of rain during the month ... ... • ... 3.32 

Total amount of rain indicated by the Gauge attached to the anemo- 
meter during the month ... ... ... ... 2.43 

Prevailing direction of the Wind S,S. S. W. & S. by W. 



Abstract of the Results of the Hourly Meteorological Observations taken at the Surveyor General's Office, Calcutta , in the month of 1 lay ] 

Monthly Eesults. 

Tables shewing the number of days on which at a given hour any particular wind blew, together with the number of days on 
winch at the same hour, when any particular wind was blowing, it rained. 


Meteorological Qhserca ti on s. 
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Abstract of the Results of the Hourly Meteorological Observations 
taken at the Surveyor General’s Office , Calcutta , 
in the mouth of June 18#9. 

Latitude 22° 33' 1" North. Longitude 88° 20' 3 1" East. 

Height of the Cistern of the Standard Barometer above the sea level, 18.11 feet. 

Daily Means, &c. of the Observations and of the Hygrometrieal elements 
dependent thereon. 


Date. 

Cm 

° S 

3>g-S 

SsT - 

ltan go of the Barometer 
during the day. 

Mean Dry Bnlb 
Thermometer. 

ltangc of the Tempera- 
ture duriug the day. 

Max. j 

Min. 

i 

DifF . 

Max. 

Min. 

j Did*. 


Inches. 

Inches. 

Inches. 

Inches. 

o 

| « 

o 

o 

1 

29. G 63 

29.729 

29.601 

0.128 

88,7 

96.8 

83.8 

12.0 

2 

.656 

.717 

.579 

.138 

88.6 

04.5 

82.6 

11.9 

3 

.583 

.635 

.498 

.137 

8 S .5 

96.0 

83.0 

13.0 

4 

.559 

.618 

.498 

.120 

89.1 

96.6 

82.6 

13.9 

6 

.565 

.627 

.491 

.136 

89.8 

i 98.0 

83.4 

14.6 

6 

.512 

.675 

.416 

.159 

89.7 j 

97.0 

83.5 

13.5 

7 

.436 

.504 

.374 

.130 

85.4 

87.4 

82.0 

5.4 

8 

.334 

.437 

.220 

.217 

86.8 J 

95.2 

83.0 

12.2 

9 

.022 

.287 

28.713 

.574 

79.6 

1 84.0 

77.5 

6.5 

10 

.395 

.496 

29.272 

.224 

83.1 

86.0 

79.6 

6.5 

11 

.531 

.598 

.466 

.132 

87.9 i 

93.5 

81.0 

9.5 

12 

.657 

.59 6 

.498 

.098 

89.3 ! 

95.7 

85.0 

10.7 

13 

.667 

.616 

.627 

.089 

89.8 

97.0 

85.7 

11.3 

14 

.615 

.677 

.668 

.109 

89.1 

94.8 

83.6 

11.2 

15 

.656 

.722 

•.596 

.126 

88.6 . 

94.9 

84.0 

10.9 

16 

.676 

.724 

.626 

.098 

85.7 

89.7 

82.5 

7.2 

17 

.658 

.714 

.691 

.123 

86.5 

92.2 

81.5 

10.7 

18 

.66 1 

.708 

.593 

.115 

87.1 

92.5 

82.5 

10.0 

19 

.640 

.699 

.577 

.122 

86.3 

91.7 

82.0 

9.7 

20 

.604 

.657 

.530 

.127 

87.4 

93.2 

83.0 

10.2 

21 

.570 

.619 

.490 

.129 

87.6 

94.0 

82.5 

11.5 

22 

.633 

.671 

.469 

.102 

88.0 

94.0 

83.0 

11.0 

23 

.462 

.519 

.384 

.135 

86.4 

92.5 

83.4 

9.1 

24 

.367 

.432 

.305 

.127 

83.8 

89.3 

82.4 

6.9 

25 

.379 

.428 

.339 

.089 

• 81.9 

85.5 

80-5 

5.0 

26 

.415 

.456 

.373 

.083 

82.8 

87.0 

79.5 

7.5 

27 

.456 

-.494 

.409 

.085 

83.2 

88.0 i 

79.5 

8.5 

28 

.435 

.486 

.362 

.124 

80.4 

83.5 

77.5 

6.0 

29 

.437 

.515 

.389 

.126 

85.0 j 

89.4 

83.2 

6.2 

30 

.623 

.574 

.471 

.103 

84.0 

87.5 

81.0 

6.6 


The Mean Height of the Barometer, as likewise the Dry and Wet Bulb- 
Thermometer Means are derived, from the hourly observations, made during 
the day. 



Meteorologi ca l Obycr va (ion s. 


&liii 


Abstract of the Results of the Hourly Meteorologi cat Observations 
taken at Vie Surveyor General* s Office , Calcutta, 
in the month if June i860. 


Daily Means, Ac. of the Ol>scr rations am] of the llygrometrical elements 
dependent thereon. — ( Continued.) 


Date. 

Mean Wet Bulb Ther- 
mometer. 

Dry Bulb above Wet. 

Computed Dew Point. 

fc* 

CD 

P 

O 

o 

-3 

rO 

*3 4-a 

n.g 

bfS 

p 

Mean Elastic force of 
vapour. 

g.b 

P-. 03 
cl <%_ 

k © 

C*-l +■> 
®.8 
T/o 

g « 

Qj 

Additional Weight of 
V apour required for 
complete saturation. 

Mean degree of Humi- 
dity, complete satu- 
ration being unity. 


0 

0 

o 

0 

Inches. 

T. gr. 

T.fir. 


1 

82.1 

G .6 

78.1 

10.0 

0.913 

10.00 

3.96 

0.72 

2 

82.0 

6.6 

78.0 

10 .fi 

.9 W 

9.97 

.95 

.72 

3 

82.0 

6.5 

78.1 

10.1 

.913 

10.02 

.86 

.72 

4 

82.2 

6.9 

78.1 

11.0 

.913 

.00 

4.12 

.71 

5 

81 .9 

7.9 

77.2 

12 .fi 

.9 16 

9.69 

.73 

.67 

6 

82.2 

7.5 

77.7 

12.0 

.931 

.80 

.51 

.69 

7 

81.7 

3.7 

79.1 

6.3 

.973 

10.40 

2.28 

.82 

8 

81.5 

5.3 

78.3 

8.5 

.9 19 

.09 

3.12 

.76 

9 

78.4 

1.1 

77. 6 

1.9 

.928 

.03 

0.63 

.94 

10 

80.5 

2.6 

78.7 

4.4 

.961 

.33 

1.53 

.87 

n 

81.4 

3.5 

82.3 

5.6 

1.077 

11.41 

2.20 

.84 

12 

86.3 

3.0 

81.5 

4.8 

.153 

12.23 

1.98 

.80 

13 

85.7 

4.1 

. 83.2 

fi.fi 

.10$ 

11.72 

2.70 

.81 

14 

81.6 

4.5 

81.9 

7.2 

.063 

.28 

.81 

.80 

J 5 

83.2 

5.4 

80.0 

8.6 

.001 

10.62 

3.30 

.70 

ICS 

81.1 

4.6 

77.9 

7.8 

0.937 

.00 

2.80 

.78 

. 17 

80.9 

5.6 

77.5 

9.0 

.925 

9.8 6 

3.24 

.75 

18 

81.3 

5.8 

77.8 

9.3 

.934 

.95 

.38 

.75 

19 

81.0 

5.3 

77.8 

8.5 

.931 

.95 

.07 

.76 

20 

82.1 

5.3 

78.9 

8.5 

.967 

10.28 

.17 

.76 

2 L 

81.6 

C.O 

78.0 

9.6 

.910 

9.99 

.63 

.71 

22 

82.2 

5.8 

78.7 

9.3 

.961 

10.22 

.46 

.75 

23 

82.2 

4.2 

79.3 

• 7.1 

.979 

.11 

2.02 

.80 

21 

81.(5 

2.2 

80.1 

3.7 

1.005 

.75 

1.35 

.89 

23 

80.4 

1.5 

79.3 

2.6 

0.979 

.53 

0.91 

.92 

26 

80.5 

2.3 

78.9 

3.9 

.967 

.39 

1.36 

.88 

27 

80.1 

3.1 

77.9 

6.3 

.937 

.06 

.83 

.85 

28 

79.1 

1.3 

78.2 

2.2 

.940 

.21 

0.73 

.93 

29 

82.3 

2.7 

80.4 

4.6 

1.014 

.83 

1.70 

.8G 

30 

81.3 

2.7 

79.4 

4.6 

• 

0.983 

.51 

.66 

.86 


All the Hygrnmetrical elements are computed by the Greenwich Constants. 
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Abstract of the Results of the Hourly Meteorological Obsef'vations 
taken at the Surveyor General’s Office, Calcutta, 
in the month of June 1869. 


Hourly Means, &c* of the Observations and of tlic Hygrometrical elements 
dependent thereon. 


• 

Mean Height of 
the Barometer at 
32° Faht. 

.Range of the Barometer 
for each hour during 
the month. 

j=> 

0) 

bl 

ltnnge of the Tempera- 
ture for each hour 
during the month. 

Hour. 

Max. 

Min. 

Diff. 

§i 

Max. 

Min. 

Dili*. 


Inches. 

Inches. 

Inches. 

Inches. 

o 

° 

o 

o 

Mid- 









night. 

29.538 

29.713 

29.233 

0.480 

84.1 

87.0 

79.0 

7.4 

1 

.529 

.699 

.199 

.500 

83.7 

$6.8 

79.0 1 

78 

2 

.517 

.694 

.156 

.538 

83.4 

86.6 

80.0 

0.6 

3 

.506 

.<175 

.117 

.658 

83.1 

86.4 

79.5 

6.9 

4 

.499 

.661 

.079 

.582 

82.9 

86.2 

79.5 

6.7 

5 

.505 

.667 

.03*4 ■ 

.633 

82.8 

85.8 

79.5 

6.3 

6 

.521 

.691 

.<X)7 

.684 

82.9 

85.7 

79.5 

6.2 

7 

.533 

.714 

28.977 

.737 

83.9 

86.0 

79.3 

7.3 

8 

.5X4 

.725 

.909 

.816 

85.3 

88.5 

79.0 

9.5 

9 

.550 

.720 

.846 

.874 

86.7 

90.6 

79.2 

11.4 

10 

.518 

.729 

.759 

.970 

88.0 

93.3 

77.6 

15.8 

11 

.541 

.712 

.713 

.999 

89.4 

94 6 

77.6 

17.1 

Noon. 

.530 

.690 

.761 

.929 

90.1 

95.5 

77.6 

17.9 

1 

.513 

.670 

.821 

.849 

90.7 

97.0 

78.2 

18.8 

2 

.495 

.659 

.870 

.789 

90.9 

97.5 

78.2 

19.3 

3 

.477 

.638 

.917 

.721 

90.5 

98.0 

78.3 

•19.7 

4 

.462 

.628 

.959 

.669 

90.2 

98.0 

78.2 

19.8 

5 

.461 

.626 

1 29.011 

.615 

89.0 

96.0 

78.2 

17.8 

6 

.473 

.641 

1 .073 

.568 

87.8 

94.4 

78.3 

16.1 

7 

.493 

.656 

.116 

.541 

80.7 

92.6 

78.0 

14.6 

8 

.514 

.664 

.186 

.478 

85.9 

91.0 

79.7 

11.3 

9 

.531 

.691 

j .238 

.453 

85.2 

88.9 

79.6 

9.3 

10 

.546 

.722 

1 .271 

.451 

84.6 

87.7 

79.5 

8.2 

11 

- .546 

.718 

• .259 

.459 

84.2 

87.0 

79.5 

7.5 


The Mean Height of llic Barometer, as likewise the Dry and .Wet Bulb 
Thermometer Means arc derived from the observations made at the several 
hours during the month. 
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Abstract of the Results of the Hourly Meteorological Observations 
taken at the Surveyor GeneraVs Office y Calcutta , 
in the month of June 1809 . 


Hourly Means, See. of tlic Observations and of tlio Ilygromotrical elements 
dependent thereon. — ( Continued.) 


Hour. 

Mean Wet Bulb Ther- 
mometer. 

Dry Bulb above Wet. 

Computed Dew Point. 

Dry Bulb above Dew 
Point. 

Mean Elastic force of 
Vapour. 

Mean W eight of V apour 
in a Cubic foot of air. 

Additional Weight of 
Vapour required for 
complete saturation. 

Mean degree of Humi- 
dity, complete satura- 
tion being unity. 


o 

o 

: 

o 

o 

Inches. 

T. gr. 

T.gr. 


Mid- 









night. 

81.3 

2.8 

70.3 

| 4.8 

0.979 

10.18 

1.73 

0.86 

1 

81.2 

2.5 

7!>.4 

4.3 

.983 

.54 

.53 

.87 

2 

81.2 

2.2 

79.7 

3.7 

.992 

.03 

.33 

.89 

s 

81.1 

2.0 

79.7 

3.4 

.992 

.66 

.20 

.90 

4 

80.9 

2.0 

79.5 

3.4 

.986 

.60 

.19 

.IK) 

5 

80.9 

1.9 

79.6 

3.2 

.989 

.63 

.12 

.91 

<•> 

81.0 

1.9 

79.7 

3.2 

.992 

.66 

.13 

.90 

7 

81.5 

2.4 

79.8 

4.1 

.995 

.66 

.47 

.88 

8 

81.8 

3.5 

79.3 

6.0 

.979 

.46 

2.18 

.83 

1) 

82.0 

4.7 

79.2 

7.5 

.976 

.39 

.79 

.79 

JO 

82.3 

5.7 

78.9 

9.1 

.967 

.28 

3.40 

.75 

11 

82.C 

6.8 

78.5 

10.9 

.955 

.12 

4.13 

.71 

.Noon. 

82.8 

7.3 

78.4 

11.7 

.952 

.06 

.48 

.69 

1 

' 83.0 

7.7 

78.4 

12.3 

.952 

.06 

.74 

.68 

2 

R3.0 

7.9 

78.3 

12.6 

.949 

.01 

.88 

.67 

8 

82.8 

7.7 

78.2 

12.3 

.946 

.00 

.72 

.68 

4 

82.9 

7.3 

78.6 

11.7 

.955 

.10 

.49 

.69 

5 

82.7 

6.3 

78.9 

• 10.1 

.967 

.26 

3.82 

.73 

6 

82.3 

5.5 

79.0 

8.8 

.970 

.31 

.29 

.76 

7 

81.7 

5.0 

78.7 

8.0 

.961 

.24 

2.94 

.78 

8 

81.7 

4.2 

78.8 

7.1 

.964 

.29 

.58 

.80 

u 

81.7 

3.5 

79.2 

6.0 

.976 

.43 

.18 

.83 

10 

81.3 

3.3 

79.0 

5.6 ! 

.970 

.37 

.02 

.84 

11 

81.3 j 

! 

2.9 

79.3 ! 

i 

4.9 

f 

.979 

.48 

1.76 

.86 


All the Hygrowctrical elements arc computed by the Greenwich Constanta. 
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Abstract of the Results of the Hourly Meteorological Observations 
taken at the Surveyor General 9 s Office , Calcutta, 
in the month of June 1869. 

Solar Radiation, Weather, &c. 


Prevailing H | £*4* Gon0rftl ttBp0Ct ° f tL ° Sky> 
direction. £ <S c§rS 


0.46 S. S. E. &E. S. E. 


^3^,0 direction. g 

Inches fi> Miles 

S. & S. by E. ... 281.8 Clear to 6 a.m., ~i to 6 p.m., 

clear afterwards. 

2 133.6 ... S. S.E. & S. by E. ... 221.0 Clear to 6 a. m., '-'i to 7 p.m., 

clear afterwards. 

3 139.0 ... S. S. E. & S.by E. ... 201.6 Clear to 8 a. m., ^i to 6 p. M., 

clear afterwards. 

4 133.0 ... S, S. E. & S. ... 211.2 Clear to 6 a. M.,^i to 0 p. m., 

clear afterwards. 

6 136.4 ... S. S. E. & S. byE. ... 233.6 Clear to 6 a. m., r 'ito4 p. m., 

clear afterwards. 

ii 134.0 ... S. S .E. & S. by E. ... 194.2 Clear to 7 a. m., '"'i after- 

wards. Lightning from 7 to 9 

0.46 S. S. E. &E. S. E. ... 140.7 Clear to 6 a. m., clouds of 

different kinds to 10 A. M., 
overcast to 4 p. m., stratoni 
afterwards. Rain at 8 and9 a. m. 
0.12 N. NE.&N. E. 6.8 144.4 Clear to 3 a.m., stratoni to 1 

p. M. f overcast afterwards. 11 igh 
wind from 10 J- to 11 p. M. Light- 
ning from 7 to 9 p. m. Slight 
rain at 2J, 4J-, 6 & 10 p. m. 

10.99 N. N. W. & S. W. 50.0 721.7 Overcast. Heavy gale from 1 

a. m., to 7* r. m. 'Vsong wind 
from 7a to 10 p. si. Rain from 
1 A. M. to 11 P. M. 

0.22 SSW,SW&SbyW 4.0 636.7 Overcast. Brisk wind at 3i„ 

01 & 10£ a. M. Light rain from 
midnight to 8 A. M. 

... S. S. W. &S. ... 292.3 Stratoni. 

... S. by E. & S. ... 188.0 Stratoni to 9. a. m., ^i to 2 

p. m. Stratoni afterward / 

0.02 S. by W.& S.S.E. ... 160.0 Stratoni to 5 a. m., to 10 

a. m., clear to 2 p. M., clouds 
of different kinds afterwurds. 
Thunder at 6 r. m. Slight rain 
, at 4 p. M. 

... S. E. & S. 1.0 190.0 wi to 4 a. m., stratoni & Vi 

to noon, ^i afterwards. 

... E.N.E, S.S.E. & S. ... 164.0 Stratoni to 5 p. m., ^i after- 

wards. 

... S. 8. E. & S. E. ... 208.0 Vi to 4 a. m., stratoni after- 

wards. 

byE. ... 233.8 Stratoni to 4 a. m., ^i to 6 

r. m., clear afterwards. 

E.&S. ... SH2.7 Stratoni to 2 a. m., '"'i to 7 p. 

I u., clear afterwards. 


s. s. w. & s. 

S. by E. & S. 


S. E. & S. 

E.N.E, S.S.E. & S. 
S. S. E. & S. E. 
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Abstract of the Results of the Hourly Meteorological Observations 
taken at the Surveyor General 9 s Office , Calcutta , 
in the month of June 1869. 

Solar Hadiation, Weather, &c. 



r* . 

- e 

1 flj O 

1 bfjfe . 

Wind. 



Date. 

a? *x3 

S a § 

a o 

.2 «*H -K 
P3 rH 

Prevailing 

direction. 

Max. 

Pressure 

Daily 

Velocity. 

General aspect of the Sky. 


0 

I riel) oh 


lb 

Miles 


1U 



S.S.E,S.E&SbyE. 


138.6 

Clear to 7 a. m., .^i to 6 r. 
m., clear afterwards. Thunder 
at 4£ r. m. Light rain at 12£ 

A. M. 

20 


... 

S. by E. & S. 


207.7 

Chiefly ^i. Light rain at 10J 

A. M. 

21 



S. & S. liy E. 


221.8 

Clear to 4 a. m., ^i to 6 p. m., 
clear aftorwards. 

22 



S.byE.&S. 


234.5 

Clear to 6 a. m., ^i to 7 r. m., 
\i afterwards. 

23 


0.24 

S.byE, & variable. 


186.2 

\i to 4 a. m., 'M afterwards. 
Thunder at 2 r. m. Bain at 2 & 
3 r. m. 

24 


1.98 

Variable. 

0.2 

145.4 

^i to 11 a. m., overcast after- 
wards. Thunder at 9J r. m. 
•Rain at 2i a. m., noon, & at 2, 
3 & 11 p. M. 

25 

a 

« 

2 

0.99 

W.byN.&S.byW. 


125.9 

Overcast. Thunder at 3 r. m. 
Kain from midnight to 8 a. m., 
and from 3 to 7 r. m., & at 9 

P. M. 

26 

m 

1.62 

S.S.W.&S.W. 


130.8 

Chiefly overcast. Thunder at 

6 r. m. ilain from midnight to 

3 a. m., & at 6| a. m., & at 3.J, 
6, & 7 r. m. 

27 


0.31 

s. w. 


132.9 

Stratoni to 5 r. m., overcast 
afterwards. ltainfromO to 9 p. m. 

28 


' 1.43 I 

S. by W.&S.S.W. 

2.4 

194.2 

Overcast. Brisk wind from 
8J to i )£ a. m. Bain from 2 to 4 
a. m., & from 8* a. m. to 3 p.m. 

29 



S. S. W. & S. 


226.6 

Overcast to 5 a. m., stratoni 
afterwards. Lightning to N. W. 
at 9 p. m. Drizzled at 1 p. M. 

30 



S,S.S.E.&S.byW. 

• 

128. G 

Clouds of different kinds. 


\i Cirri, — i Strati, ^i Cumuli, \—i Cirro-strati, ^ i Cumulo strati,'*'-! Nimbi 
Cirro cumuli. 
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Abstract of ike Results of the Hourly Meteorological Observations 
taken at the Surveyor General 3 s Office, Calcutta , 
in the month of June 1869 . 

Monthly RjSttlts. 


Turin 

Mean height; of tlio Barometer for the month... ... 29.516 

Max. height of the Barometer occurred at 10 a. m. on the 1st 29.729 

Min. height of the Barometer occurred at 11 a. m. on the 9tli. ... 28.712 

Extreme range of the Barometer during the month .. ... 1 .010 

Mean of the daily Max. Pressures ... ... . . ... 29.581 

Ditto ditto Min. ditto ... ... . . ... 29.441 

Mean daily range of the Barometer during tlic month . . ... 0.1 10 


Mean Dry Bulb Thermometer for the month ... 86.8 

Max. Temperature occurred at 3 & 4 i\ m. on the 5th. ... ... 98.0 

Min. Temperature occurred at 10 & 11 a. m, on the 9tli. & 28th. 77.5 

Extreme range of the Temperature during the month 20.5 

M can of the daily M ax. Temperature ... ... ... ... 9 1 .9 

Ditto ditto Min. ditto, ... .. v ... ... 82.2 

Mean daily range of the Temperature during the month... ... 9.7 


Mean Wet Bulb Thermometer for the month ... ... ... 81.9 

Mean Dry Bulb Thermometer above Mean Wet Bulb Thermometer 4.4 
Computed Mean Dew-point for the month ... ... ... 78.8 

Mean Dry Bulb Thermometer above computed mean Dew-point ... 7.5 

• Inches. 

Mean Elastic force of Vapour for the month ... ... ... 0.964 


Troy grain. 

Mean Weight of Vapour for tlio month ... ... ... 10.27 

Additional Weight of Vapour required for complete saturation ... 2.75 

Mean degree of humidity for the month, complete saturation being unity 0.79 

• o 

Mean Max. Solar radiation Thermometer for 6 days (broken) ... 134.2 


Inches. 

Rained 14 days,— Max. fall of rain during 24 hours ... ... 10.99 

Total amount of rain during the month. ... ... ... 18.38 

Total amount of rain indicated by the Gauge attached to the anemo- 
meter during the month ... «... ... ... ... 13. fili- 

Prevailing direction of the Wind S.S.E, S. & S. by E. 



Abstract of the Results of the Hourly Meteorological Observations taken at the Surveyor General's Office, Calcutta , in the month of June 1869. 

Monthly Kesitlts. 

Tables shewing the number of days on which at a given hour any particular wind blew, together with the number of days on 
which at the same hour, when any particular wind was blowing, it rained. 
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Contribution towards the knowledge of Indian Arachnoidea ; 
by P. Stoliczka, Esq., Pli. D., F. Gh S. &c. 

(With plates XVIII— XX.) 

[Received 7th April, read 6th May, 1869.] * 

With the exception of the C<elenterata, and probably the Crusta- 
cea, few other branches of Indian Zoology have received so little 
attention as the Arachnoidea. It is really surprising to sec, hovf 
very few species of Indian Arachnoids there are recorded in' the 
leading works on the subject by Walkenaer (Apt&res) and Koch 
(Die Arachniden <fcc.), when compared with the great number from 
other foreign countries, which one would suppose to be in this respect 
much less known than India. Walkenacr’s descriptions of the Indian 
new species aro, besides, often insufficient, to be of much use ; they are 
generally too short for the purpose of specific identification. A good 
number qf Ceylon and some Indian Arachnoidea have been, however, 
carefully described by Koch. Those of the Indian Dutch possessions 
were, to a large extent, worked out by Dr. Doleschall, and the Mauritius 
and Madagascar species have been monographed by Vinson. Several 
additions to this fauna were also lately made by Count Keyscrling, 
Blackwall, and others. 


26 
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One of the most important works for the study of Indian Arach- 
noid ea is Savigny’s excellent figures in the “ Descript. Scient. 
de V Egypte,” although his number of new species will have to be 
greatly reduced, if Walkenaer’s identifications prove to be correct. 
With the very wide geographical range, which many species of spiders 
are known to possess, I expect Western India will have a great 
number of identical species with Arabia and Egypt, the Southern 
portions of the Peninsula with Ceylon and partially also with Mauri- 
tius, the Southern Burmese and Malacca country with the Philippine 
and other islands of the Indian Archipelago. There are undoubtedly 
some Western Indian species the same as the Arabian, and probably 
European, but I have as yet so very few materials from that part 
of the country, that I abstain at present from quoting specific 
names ; a list of them will be given in duo time. Of the Arachnoid 
fauna of Bengal and the North Eastern provinces we scarcely know 
anything, for only very few species appear to have as yet found 
access into European collections. I may here remark that the dis- 
tinction of tho faunas which have been pointed out in the verhehrate 
animals between Western and Eastern India 4 , — the one with an admix- 
ture of African, tho other with that of Malayan types, — appears to 
bo fully* confirmed through the study of the Araounoidka. It is 
reully remarkable that in examining a collection of spiders from our 
Eastern frontier, together with another made in Western India, often 
scarcely a single species will be found to be identical to both parts. 
Bengal lias a strong admixture of Malayan types, and several species 
are common to it and Assam and Burma. The Western Ilymalaya 
mountains possess in the Arachnoid fauna a prominently European 
character, as their general climate would lead us to expect, the 
Eastern Ilymalaya probably contain some Chinese or Malayan types, 
bat of this we know exceedingly little. 

It is strange that not only dislike, but a real enmity and ill-feeling 
against Arachnoids, seeing to have taken hold of men’s minds. “ Un- 
heeded, or regarded with repulsive loathing by the ‘ cut bono* 
people of the present generation” says an able writer* who did 
observe many a magnificent tropical Arachnoid ! No doubt, the few 
species which secrete a poisonous fluid in special glands, and through 
* Dr. A. Adams, in Ann. and Mag. Nat. Hist., 1847, XX, p. 289. 
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its use occasionally become dangerous, are the source of all this ill- 
feeling which has been extended t q the most useful animals. Harmless 
they are certainly on the whole, and as regards usefulness scarcely 
surpassed by any other class of animals. They wholly live on 
insects and • destroy a very large number of those which often 
create groat damage to either animal and vegetable life. Thus 
they are important agents in sustaining a proper balance in the 
economy of nature, and their usefulness actually increases, by their 
not being dangerous in such a way, as insects often are. 

These are, however, not the only reasons which entitle the Arach- 
noidka to a fair share of attention on the part of every observer of 
nature. Their instinct is often higher developed, than we find it in 
insects. This instinct not only shews itself in the way in which they 
obtain their living, but also in the art of weaving in which they may 
be said to have been the teachers of man. Actually almost their 
whole life is nothing but a carrying out of clever arrangements, 
resulting from a certain amount of thought and deliberation. The 
beauties of colour, the curiosities of form, <fcc. which they exhibit, are 
equally remarkable and interesting. It is, therefore, only natural that 
some of our oldest classic wi iters have expressed tliei^admiration of the 
works and the talent, exhibited by Arachnoids, in the mostipnspiring 
language, and many a beautiful idea in the mythology of the Greeks 
and Romans is interwoven with their manners and their mode of life. 

It is unnecessary for me to go here into those historical and other 
accounts, to excite interest and attention to the study of the Arach- 
noids, — they speak for themselves. At the same time, I believe, 
I am justified in saying that there are very few branches of zoology, 
which would reward the zeal of the student with greater success, as 
regards new forms of animals, than the Arachnoids. Almost every- 
thing that we see and observe about us is a novelty to science ; for 
if it is not actually so as to mere form, it is pretty certain to be so as 
to the real value in the study of geographical distribution, &c. 

Several years elapsed since that I began to collect materials for a 
Monograph of the Indian Scorpionio®, having in view to initiate 
the study of the Arachnoids in this country by the description of a 
group, the animala of which are more generally and better known than 
common spiders. I found, however, that it would be probably many 
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years, before I should be able to go on with this work ; but meanwhile 
I have collected a large number of species from various orders of the 
class, and out of these I have on this occasion selected a few charac- 
teristic species of each family. I have only omitted the aquatic 
(Pyon OGON iDiE and Oolofoda) and the parasitic forms (Acarina). 
They are too minute to be observed with ease, though of the Aoarina 
some such species, for instance as those which in very large quantities 
destroy the leaves of the tea plant, Will be worthy of examination. 
Of the other orders, the Pedipalpi, (including Pseudoscorpiones) 
Soliftjgje, Pualangidba and Araneidea, I shall of each describe one 
or more species. Ono of the chief objects of this selection of various 
species, of all of which illustrations* are here given is, as I said, to 
attract the attention and at the same time also to facilitate the study 
of the Indian Arachnoidha. I hope that, with the assistance of friends, 
who will collect those species which they find in their neighbourhood, 
we may obtain the materials for a work which may form a parallel to 
that magnificent publication of the Ray Society, “ the English spiders” 
by Mr. Blackwall. The Indian Museum is a safe custody for all these 
objects, and I shall have already to mention in the present paper 
a few species, for which I am indebted to Dr. J. Anderson, the Cura- 
tor of tlfe Indian Museum; they are species collected by Messrs. 
Peel, Gregory and Haughton in Assam and adjoining districts. 
Central India is also very rich and will, I hope, furnish many species 
Of spiders and soorpious. 

Order , PEDIPALPI. 

This order includes those Aracunoidea in which the palpi are 
prolonged, often strongly thickened, and terminating with moveable 
claws or cheliceres. The scorpions may be called the typical forms of 
the order. One of the most important recent essayB on the classifica- 
tion of Pedipalpi is by Dr. Peters, printed in the Monathsberichte of 
the Berlin Academy for 1861. 

TESiYPHONTTS, Lair. 

The Telyphoni externally very much resemble the scorpions, but 
they have, in place of a segmented tail with a sting at end, a simple 

* The measurements are always given in millimeters/ so as to avoid differ- 
ences whioh may result from the use of a geographical and an English inch. 
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multi-articulated seta, and are therefore harmless. They also have 
the feet much longer than the palpi, while in the scorpions the 
contrary is' the case. Lucas published, 1885, a monograph of the genus 
in Guerins “ Magasin de Zoologie,” which is simply copied by Gervaifl 
in Walkenaer’s <c Aptfires,” vol. lii. Koch u Die Arachniden” <fec. 
vol. x, and other authors, havo since described several other species. 
The North American SooRPTOXiiJiE have been monographed in 1863 by 
Mr. Wood (see Journ. Acad; Nat. Sc., Phil., 2nd ser., vol. ii, p. 358). 

The species of Telyphoni are all remarkably like each other, and it 
is very difficult to find any striking distinctions between them. In 
habits they are quite similar to the scorpions, living in damp places 
under stones &c. ; not unusually they are met with in houses. 

Telyphonus Assamensis, Stol . Pi. XIX, Fig. l. 

Body depressed, all over finely granulated ; general colour above 
dark brown, blackish on the thorax and palpi, paler on the abdomen 
and feet ; below, the same parts respectively still paler and more dis- 
tinctly reddish. ‘ * 

The thorax is much longer than broad, surrounded with a thin, 
raised margin ; its front part is sub-triangular, somewhat higher than 
the rest. The anterior angle, near which the two central eyes are 
situated is obtuse ; the central eyes themselves are slightly prominent 
and separated from each other by a round smooth tubercle. The region 
of the lateral eyes is also slightly prominent, two eyes, of which the 
lower is much the larger, being contiguous, and situated on the front 
side of the prominence, while the third is the smallest and somewhat 
more distant. The posterior part of the thorax which is nearly double 
as long as the anterior has, on the surface, numerous depressions of 
which a central longitudinal groove is the mo6t conspicuous. 

The palpi are about as long as the abdomen, they are very stout. 
The first moveable segment has 4 spines on the upper inner edge, 
the last two have a common base and the outer one is the stronger ; 
the upper anterior edge has only one spine, and the lower two subequal 
ones orn a common base. The second segment which is very obliquely 
articulated to the first has one small spine on the lower front edge ; the 
third has anteriorly one inner long process, and the fourth a smaller 
internal one, but a much larger external, articulated and slightly 
curved. 
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Tho maxill© are very short, pointed, horizontal. The feet of the 
first pair are the thinnest and longest, the metatarsi, [or Bhould these be 
considered as the tibi© ?] are one long segment, the tarsi are made up of 
8 short points and terminate without claws. Tho other feet are much 
more robust, the fourth is longer than the third and the third longer 
than the second, the last two being sub-equal. Each of the feet has only 
a very short thick metatarsus, and the' tarsi consist of four joints, the 
last of which terminates with two strong claws ; on the fourth pair 
of feet there is usually a fifth segment well defined. 

Below, the front part is occupied by the immoveable base or the 
basal segment of tho palpi which forms a broad triangle, separated 
longitudinally by a groove next to which in front tlierfe is a very 
strong slightly curved spine. The cox© of the three last pair of feet, 
(tho first being articulated much higher) are broad, almost contiguous, 
loaving behind the last only a Bmall triangle as the rudiment of the 
sternum. 

The abdomen is much elongated with sub-parallel sides ; it consists 
of a minute first and 8 other larger segments, each of which has about 
the centro a pair of rounded depressions. Below, the first segment is 
the longest and the two subsequent ones, are very short ; in the centre 
of the first the sexual opening is situated. 

The seta is very slender, longer than the abdomen, attenuated 
towards the end, and consists of from 35 to 40 short sogmonts, gradually 
becoming smallor toward, tho tip ; occasionally some of the middle 
ones are a, little longer than others. The base of tho seta ib formed 
of three segments, the last being the longest and cylindrical, the two 
previous more flattened and very short. 

The size of this species varies very much. Young specimens are 
often found scarcely half an inch long, and others more fully grown 
which exceed two inches ; the last are the largest I have observed ; 
the former also differ in colour, being usually more reddish brown, 
while older ones are dark or blackish brown. 

♦Length of the thorax 16'4*in.m. ; its width about the middle 1 0 m.m. 
abdomen 22 m.m. ; — - ■ 11 m.m. 


* Tho nomenclature of the different parts of the body will be fully under- 
stood by a reference to the explanation accompanying tho plates. 
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Length of the abdominal seta (including the base) 81.6 m.m. 
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What distinguishes the present species in particular are the. 
various depressions on the thorax, the entirely vertical position 
of the posterior lateral eyes, the thin raised margin which surrounds 
the thorax and abdomen, and the long seta with very numerous small 
segments. Tclyplu spinimanus , Lucas, of unknown habitat, is veiy 
closely allied to our species, but the feet and palpi are in proportion 
to those of ours shorter, and the tarsi of tho first pair of feet not 
so numerous. Another still more closely allied species is described 
by Mr. H. C. Wood from China as Tclyph . Stimpsonii (Proc. Acad. 
Nut. Sci., Phil., 1861, p. 312) ; however tho palpi, or cheliceres, 
of this species are described as somewhat different, the denticulation 
of the first moveable segment being very similar, but tho third is 
larger than the others, which is not exactly tho case in our species. 
The third segment has in T. Stimpsonii two jpinute spines above 
and the terminal internal process is bifid, and the processes of the 
fourth point are strongly serrated, while in the Assam species tho 
process is not divided, and the upper spines on the third, as well as 
the strong serration of the fourth are absent. 

Loc. Assam. A large number of specimens of this species has been 
sent by Messrs. Peel, Haughton and Gregory. These specimens vary 
in size from half an inch to two inches, but they evidently are only 
different stages of age of one and the same species. The young speci- 
mens are sometimes of a quite uniform reddish brown colour and 
have comparatively, a longer tail than the old ones, while the spines 
on the second (externally the 1st) segment of the palpi are not perfectly 
developed. The species lives in damp places under stones, and is also 
often met within bath-rooms of houses, ill company with true scorpions. 
My colleague Mr. V. Ball informs me that he also procured a species 
of a Telyphonue in Western Bengal, it may be the same as the present, 
but more likely another species which Koch describes from the East 
Lidies. Several specimens of this species also exist in the old collec- 
tion of the Asiatic Society, but no record of localities exists. 
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Order , SOLIFUG.33. 

Family > GALEQDIDM. 

The animals, forming this division of the Arachnoidea , have the 
general form of trae spiders, the abdomen being distinct from the 
thorax, it is, however, distinctly annulated and not provided at its 
end with any kind of spinners ; the palpi are of a somewhat similar 
form and length, as the feet. The peculiarity of the abdomen and 
the palpi has caused the separation of this single family of the 
GALSODID 2 E into a separate order. The animals are, besides, characterised 
by the horizontal form of the falces, terminating with an upper fixed 
and a lower immoveable claw ; they only have two eyes, like the 
Fhalangia , placed on a common tubercle on the thorax ; all of them 
also appear to have a number of wing-like appendages on the lower 
Bide of the anterior portion of the last pair of feet ; the physiological 
functions of these appendages is however, I believe, still unknown ; 
they only live in warm climates. 

Koch published a monograph of the family in vol. viii of the “ Archiv 
fiir Naturgeschichte” 1842, p. 850. The author suggests a division, 
according to the number of segments of the tarsi, in Solpuga , Lich- 
tenstein, Galeodes, Olivier, Aellopns , Koch, j Rhax, Hermann and 
Ohivia , Koch. A few additional species are recorded by Gervais in 
Walkenaer’s tl Apteres,” vol iii, p. 90, but very few other species 
appear to have been described since. The Indian species mostly seem 
to belong to the genus 

GALEODES, Oliv. 

These have the tarsi of the 2nd and 3rd pair of feet with 2, and 
those of the 4th with 3 segments. There have been, I think, 
three species named from India. The most common, said to have 
been already known to Aristoteles, is the Bengal species Qal. 
fatal™, Horbst. (Ungeflugelte Jus. p. 32, pi. I, fig. 1), which has 'the 
cephalothorax nearly triangular, considerably depressed and channeled 
in front, the appendages of the fourth feet nearly sessile, and these 
last more hairy than the others. A second species was named by 
Gervais, G. brevipes , and is said to be from Nepaul (Walkenaer, 
Apt&res, vol.* iii, p. 87). It is stated to have a short and stout body, 
a thin lamina in front of the head (cephalothorax) which is nearly 
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smooth and brownish, tho abdomen elongated oval, the feet short and 
pale reddish, the tarsi brown, and the falces strongly denticulated, 
blackish. With neither o£ the species can the one here described 
from Western Bengal be identified, but a fourth species, apparently, 
from Central and Northern India, was named by Capt. Hatton, Oal . 
(vorax ?) (see Journal Asiatic Society Bong., vol. xi, pt. II, 1842, 
p. 857). Capt. Hatton gives there a very full and interesting account of 
the habits and manners of a large species oi Galeodta . It is said to 
occur in Northern India, the Punjab and Afghanistan. The usual size 
is 2£ — 2J inch., and the abdomen is equal to a thrush’s egg. Capt. 
Hutton’s description is in other respects so general, that it would be 
impossible to identify any species with it ; I can only say that neither 
$he form nor the size of the body of the new species, 4 here described, 
appear to coincide with the account given of G. (vorax ?) ) while the 
common Indian species, Gal . fatalis , is often said to reach the same 
size as the last, and I rather think it doubtful if they are distinct 
species. 

The Galeodes appear to be common all over India, but especially 
in the South. Mr. H. F. Blanford tells me that he observed them 
in large numbers and of great size in the Trichinopoly and Arcot 
districts. It would be especially interesting to observe these, and 
also those occurring in Western India, and to compare them with the 
Persian, Arabian, and Egyptain species, from which countries many 
are known. 

Galeodes orientalis, Stoi. PL XVIII, Figs. 4—5. 

<£. General colour above yellowish brown ; the terminations of the 
falces dark brown ; eyes black ; abdomen blackish grey, pale at the 
sides ; feet yellowish, brown in the middle ; the last ante-terminal * 
segments of the palpi brown ; below, uniform whitish or yellowish. 

The cephalothorax is sub-quadrangular, broader in front than 
behind, the anterior part is considerably higher than the posterior, 
sloping in front towards a sharpened, dark^rown edge, deeply indented 
just before the projecting comers ; along* the whole of the posterior (and 
partially lateral) edge there is a very deep groove present ; the surface 
is finely granular, and like the median segments covered with longish 
hairs, those of the abdomen being, however, much more numerous and 

27 
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shorter than others. The falces are a little longer than the thorax, the 
two segments being strongly inflated, thickly set with moderately long 
stiff hairs ; and two dark brown longitudinal stripes on the upper side of 
each are distinct. Their claws are attenuated, slightly inenrved ; the 
upper is finely serrated inside, the lower m6veable joint being the strong- 
gerone ; they are unequal, the left pair of the falces being distinctly longer 
than the right one, and each of them has, above near the claws, one long 
horny appendage, something of the form of a plume. The palpi are 
much longer than the entire body from the tip of the falces to the anus, 
they are very stout; the last or terminal joint is the shortest, inflated 
at the end, internally supplied with a brownish lamina, which has on 
the inner side a circular rather prominent field, and next to it on the 
outer side are two small tnbercles, one below the other. 

The three segments forming the thorax are distinctly separated and 
become gradually smaller towards the abdomen ; the last paiv of feet is 
by far the longest, then come the third and the first which are nearly 
of the same size, each of them being about equal to the length of the 
whole body. The first pair is without claws, the other pairs each 
possess two slender claws. All the feet are covered with numerous 
long and very thin hairs, unequal in size; on the first pair and on the 
palpi some of them are particularly elongated. 

The abdomen is eliptical, composed of 9 segments, thickly covered 
with short hairs, equally narrow in front and behind, whero it is 
slightly raised ; in fresh specimens it is somewhat inflated, but in 
dried ones it becomes more flattened ; the ventral side, at the beginning 
of which the stigmata and the genital opening are situated, has central- 
ly a deep longitudinal groove ; the anus is terminal, situated in an 
almost perpendicular slit ; the abdomen is, as stated before, blackish 
grey above, yellowish on the Bides and below. 

$ . The male is perfectly similar to the female in form and coloura- 
tion, but very much smaller ; it has the left falces also a little longer 
than the right ones, and both with similar plume-like appendages ; the 
palpi appear to be in proportion a little longer than they are in the 
female, (though not so well expressed in the figure, the body having 
been made a little too long) ; the penultimate segment is dark brown, 
the last one has at the end a white skin, slightly emarginated and 
folded at the terminal edge. 
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This species most closely resembles the one figured by Savigny (m 
the Expcd. de l’Egypt, &c.J as G. arenoides. Koch (Arcliiv fur 
Naturgeschichte, viii, 1842, p. 358) considers it distinct from the 
European Q. arenoides of Pallas, and names it G. Arabs . This 
species is, according to Koch, pale yellowish, with two brown stripes 
on the falces, two large spots on the cephalothorax, and a longi- 
tudinal stripe on the body. The present species differs from it 
by the want of any spots on the cep^lothorax and by having in both 
sexes the palpi much longer in proportion to the body. 

Loo. The two figured specimens were obtained by Mr. T. II. 
Hughes in the Birbhiim district of Western Bengal ; I have also 
obtained lately some specimens from the neighbourhood of Delhi 
through Mr. B. Mitchell ; the species appears to be common there. 

Order , PHALANGIDEA. 

* Family , PHAZAN GIDJE. 

The Phalangidas belong to a small division of Arachnoidea , which 
have the cephalothorax not distinctly separated from the abdomen, 
but, in other respects, greatly approach true spiders ; they have the 
feet usually very long and Blender in proportion to the body, and 
the thorax bears on a prominence two large eyes ; in some species two 
other small accessory eyes are said to •exist ; the falces consist of 
two segments the second of which is didactylous at the end, possessing 
a moveable short claw. .*? 

The vitality of the feet of the Phala&fia has been often noticed, 
and I would call the attention of any one interested in the subject to 
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a very interesting paper of Mr. Lindemann in the Ball. Soc. Moscau 
vol. xxxvii, pt. II, (p. 537). The author describes here the mus- 
cular system with some detail, and points out how the JPhalangia use 
their two alternate pairs of feet when moving about. The paper is 
important because this mode of muscular actions as well applies to 
the largest number of other Arachnoidea. 

Eoch in his “ Uebersicht des Arachnidensy stems,” Niirnberg, 1839, 
pt. II, referred the Galbodid m and Phalangid.® to the order Solifug.®, 
and the genera allied to the Phalan Ginas ho separated into 5 families 
Tbogulux®, Sieonid&, Gonyleptid®, Cosmetize and Opilionid®, 
the last named being equivalent to the present family Phalangid®, 
which have the last pair of feet similar to the others, the cheliceres 
or palpi without spines, (fee. 

The distinction of genera in this family is now principally based 
upon the form of the thorax and the spines surrounding the eyes. 
Strictly speaking they are to a great extent merely convenient 
sections, for those characters pass so gradually one into the other, 
that a strict generic definition, in the mauner proposed by Koch, is 
quite impossible. libch’s previous divisions of 12 genera is on the 
contrary based upon the number of tarsal segments, and seems in some 
respects preferable ; but it is scarcely necessary to say that no single 
characters alone ought to be taken ns leading in such cases. 

The English species of this family were monographed by Mr. It. H. 
Meade (Ann. Mag. Nat. Hist., 1855, vol. xv, p. 893, with additions in 
vol. vii, 1861, of the same Annals). Koch (Arackniden, vols. ii and 
viii) described a large number of European and foreign species, but 
only very few Asiatic, and hardly any Indian ones. 

GAGBELLA, Nov, gen. 

Eoch has proposed the genus Leiobunum to include those species 
which have the edges of the eyes smooth, no processes on the palpi and 
a short body with very long legs. To some other, apparently Asiatio 
species with one horn on the, abdomen and 25 segments of the 1st, 3rd 
and 4th pair of feet, Koch gave (Arachniden vol. xvi) the name Acan- 
thonotus , (see Koch’s Uebers. d. Arach., pt. II, 1889), but this name has 
already been applied in 1835 by Owen to an Amphipoden Crustacean. 
It seems to me, however, that there is sufficient ground for a new generic 
separation of the species with a spiny abdomen from Zetobunum, for in 
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this genus the segments of the body are distinctly traceable above, while 
in Gagrella the npper surface is almost uniformly coriaceous, only the 
terminal portion consisting of distinct segments. As regards the position 
of the eyes with tlieir smooth margins, and also as regards the form of the 
palpi, falces, feet, (fee., both genera are much alike. In Gagrella the meta- 
tarsal and tarsal segments are very numerous, differing with the length 
of the feet ; the former vary from 5-8 on the 1st and 3rd pair of feet, 
and from 7-16 on the 2nd and 4th pair, the latter vary from 20-30 on 
the 1st and 3rd and from 30 to about 100 on the others ; all the joints 
of the tarsi become very gradually shorter towards their terminations, 
and each of the tarsal and metatarsal parts is provided at its end with a mi- 
nute spine. Herbst described from the East Indies a brown Phalangium 
monocanthum which has the thorax posteriorly truncated. Koch describ- 
ed from Bombay an Acanthonotus niger (Arach. xvi, p. 61, p. 159, p. 
1641) which also differs from the next species in the form of the body. 


Gagrella atrata, tool Pi. XVIII, Fig. 2, Pi. XX, Fig. 11.* 

The whole body is finely granular, above entirely black, below ashy or 
brownish ; the falces or cheli cores, the two terminal segments of the 
palpi, the anterior small portions of the femora and tlie tarsi yellowish 
or pale brown, the rest of the feet, &c. blackish brown. 

The cepholothorax is somewhat semilunar, convex, in front 
provided with two short Bpines, at the lateral edges emarginated 
opposite each coxa; posteriorly it is concave, with a double raised margin ; 
the tubercle, bearing the eyes laterally, is situated somewhat below the 
middle : it is narrow at the base and furrowed along the middle. In 
front and at the sides of the ocular tubercle there are, besides, some 
indistinct depressions on the surface of the thorax observable. 

The falces are thin, equal to about two-thirds of the length of the 
palpi, with the terminal claws brown. The palpi are also slender and a 
little shorter than the body, terminating with a single strong claw.— 
The lip is very small, the so-called maxillae rather long, and in 
common with the projecting bases of the palpi provided with Bhort 
soft papillaa. The sternum is long, broader posteriorly, slightly 
concave at the sides and with the front edge, under which the sexual 
opening is situated, somewhat raised. The coxa are long, depressed, 

• This represents a more common variety with a shorter body, than the one 
shewn in Fig. 2, PI. XVIII. . 
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with Borrated edges ; the feet are long and slender, the second is the 
longest, a little more than ten times as long as the body, then come 
the 4th, 3rd, and 1st, the last two being 6ubequal, and a little more 
than half the length of the first. The single claws are distinct only 
on the two last pairs of feet. The abdomen is abont one-third longer 
than the thorax, with subparallel sides, and very obtusely pointed 
posteriorly ; the surface is slightly convex, coriaceous, with the seg- 
ments, — except the last three which are situated low down, — very 
indistinctly marked ; a little before the centre it has a solid almost 
perpendicular spine. On the lower side there are only five segments 
very distinctly marked ; below the base of the sternum there is on 


each side a small trachean opening. 

Length of the thorax 2-2^ m.m. ; its width 4.5 — 5 m.'m., 

abdomen 4.7— 5.3 m.m. ; * 4.5 — 5 „ „ 

■ ■ ■ - —— one foot of the first pair, 22 m.m. 

2nd 37 „ „ 

3rd 20 „ „ 

’ dth 32 „ „ 

Loc. Neighbourhood of Calcutta ; I obtained a few specimens in 
an old native hut, and somo others among old branches of wood. The 

animals are very quick in their movements. 

m 

Gagrella signata, Sioi. Vi. XX, Pig. 10. 


The entire body is finely granular, a yellow line begins at the front 
end of the thorax, divides just before the ocular tubercle, each branch 
becoming widened and extending along the lateral margins of 4he 
abdomen posteriorly ; the middle part of the abdomen is purely black, 
the rest of the thorax and the feet brown with the joints darker, the 
palpi and falces on the lower surface rather pale, the sternum and 
abdomen partially ashy. 

This species which in general iorm resembles the former, differs 
considerably in colouring. The body is rather short, or broadly oval ; 
the cephalothorax has no spines in front, it has, however, a double 
ridge posteriorly, hut the margin is moderately concave. The abdomen 
hasonehigh and nearly perpendicular spine placed before the centre. The 
under surface is also quite similar to that of the last species, the cox® 
being flattened and serrated on the edges <&c., (see fig. 10 a). The most 
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important distinction consists in the length of the foot ; those of the se- 
cond pair being the longest, nearly 18 times longer than the body, the 
tarsi are equal in length to the each preceding segment respectively ; 
the first pair of feet is scarcely longer than one half of the second, and 
is the strongest ; the 4th comes next to the second but is much shorter, 
while the 3rd is only little shorter than the first. 

Length of the thorax 2.7 m.m. ; its width posteriorly 6 m.m. 

abdomen 5.2 m.m. ; — 5.5 „ „ 

one of the first pair of feet 50 m, m. 

■■ ■ " ■ 2nd — ..,•■■••• 95 fj ,, 

3 r( l — 41 „ „ 

4th 63 „ . ., 

Loc. This species was sent by Mr. Peel to the Indian Museum, from 
Sibsaugur in Assaui ; it appears to be very rare ; I have not observed 
it anywhere about Calcutta. 


Order , ARANACEA. 

Family, LINYFRIID^J. 

• HERSILIA, Savigny . 

This genus was established for a species, H. catodata, from Egypt, 
collected during Napoleon’s expedition to that country. Lucas 
published in 1836 in Guerins “ Magasin de Zoologie” some valuable 
notes on the genus, pointing out its peculiarities as regards the position 
of the eyes, the great length of the slender feet and that of the two 
posterior appendages of the spinners. Lucas also described two species 
from the Malabar coast, H. indioa and Savignyi, but Walkenaer 
(Apteres, I, p. 372,) considers the latter to be a young specimen of the 
former, though (1. cit., vol. iii, p. 433) he again does not seem to be 
certain of his former suggestion. The same author separates here 
Hersilia into two groups which he calls “ Heteropodts” and “ Ortho- 
podes,” in the former the third pair of feet being very short, in the 
latter subequal to the others. The species which I shall here describe 
belongs to the former group ; it is quite distinct from either of 
the two forms noticed by Lucas, but it is rather similar to a species 
described by Blackwall from one of the Cape de Verde Islands 
(St. Jago) ; I shall, however, point out the distinction of both (see Ann. 
and Mag. Nat. Hist., 1863, 3rd ser., vol. xvi, p. 80). 
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It is difficult to find an appropriate position for the genus, but from 
the general appearance of the body and the distribution of the eyes, it 
seems to mo that Ilersilia has a great relation to Linyphia . Its habits 
arc, however, very similar to those of Philodromus , and the same is 
the case as regards the proportionate length of the feet ; it may, 
therefore, bo also correctly placed near, or in, the family ThomisidjB. 

There are several species found all through India, Burma and the 
Malacca straits. I have observed them mostly on palm-trees, the bark 
of which they much resemble in colouring ; they are sometimes also 
called mangoe spiders. 

Hersilia Calcuttensis, Stol. Pi. XX., Pig. 9. 

$>. Cephalothorax scarcely broader than long, the ocular region 
narrow and strongly elevated, the posterior region with the lateral 
margins strongly curved, with one longitudinal central and two 
transverse fine grooves ; the anterior part is the smaller. The grooves 
and the margins arc partially dark brownish, the rest is yellowish, 
thickly covered with short white hairs. 

The eyes are in exactly the same position as in the type species ; the 
two anterior on each side form with the posterior laterals an ascending 
triangle, and the anterior laterals are very small, situated in front and 
below the posterior laterals ; of all the eyes the anterior centrals are 
the largest. The immediate region round each eye is dark brown. 

The falces are shorter than the stermimf sub-cylindrical, at the base 
rather contracted, pale brown with moderate dark brown claws. 

The lip is broadly semicircular, short; the maxilhe semey^at 
higher, thick at the baso, attenuated towards their ends and strongly 
converging. The palpi are thin, more than double the length of the 
falces ; they are y olio wish with black tips ; the lip and maxilke are a 
little darker tha* the other organs. 

The sternum is almost broader than long, flat, greyish brown, 
thickly set with hairs, anteriorly emarginated, posteriori}’ obtuse. 
The feet aro slender and vfery long, the first being the. longest, then 
the second, which is only a little shorter than the fourth, and then comes 
the third which is about equal to ope-half of one of the second pair. 
The colour is pale yellowish with dark terminations to the joint. 
No bunds arc traceable. 
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The abdomen is oval, posteriorly broader and more inflated, 
■obtusely pointed at the extreme end ; the anterior edge slightly covers 
the thorax. The general colour is a fawn or pale brown, with 

very numerous equally distributed white dots ; a dark brown band 

extends from the anterior edge to about the middle of the abdomen, 
or more than half of its length, and at the end it is provided with 
short processes. Laterally, from the anterior edge, a thin zigzag 
brownish stripe with one blackish dot at each angle runs to the 

anus. The lower side is of a uniform greyish fawn colour, and 

thickly covered with whitish hairs. The epiginium is slightly promi- 
nent, brownish, with a thickened white posterior margin. The 
outor appendages of the spinners equal in length to the body ; they 
consist of three joints, the first being very small, the second about 
three times as long as the former and the third somewhat more than 
three times as long as the second, gradually attenuating into a point. 
The middle pairs of spinners extend only to half the length of the 
second joint. 

Length of thorax . . . , 3 m.m. ; its width in the middle 3 m.tn. 
abdomen 6 „ „ ; 4.5 „ ,, 


of one foot of the first pair, 

22 m.m. 

2nd 

20.5 ,, ,, 

3rd 

8.6-9 „ „ 

4th 

19 „ „ 


From Black wall’s 1L versicolor this species differs by having the 
second pair of feet almost quite as long as the first, by the want 
oUhvhitiedi bands on the feet and the different markings of the 
thorax and abdomen, the latter possessing a number of dark spots 
extending from the posterior end of the dark longitudinal band to the 
spinners. 

Loc. Neighbourhood of Calcutta ; apparently very rare, only one 
full grown specimen having been met with during a period of two 
years collecting of Arachnoidea in this vicinity ; it was caught 
on the wall of a house. I subsequentfv observed another young 
specimen in my own houso; it moved about cither forward or 
sideward, flatly pressed to the wall, exactly like a Philodromus , and 
appeared to be very shy. Like the young of Philodromus , this young 
Hersilia was more hairy than the full grown animals are. 


28 
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Family, LFOOSIDM . 

DOLOMEDES, Latreille. * 

Tho species ol this genus are chiefly characterised by the arrange- 
ment of their eyes, of which the four anterior are small and in one 
line, while tho four posterior form a trapezoid, narrower in front than 
behind. Some of the species hare short feet and in general character 
resemble the Ly coses, with which the disposition of the eyes mostly 
agrees ; other species have long feet and resemble the Pkilodromi of 
the Tiiomisioje, or the Nephilcc of the Epeirims. I rather think that 
a few good generic, or subgeneric, types will have to be distinguished 
among the forms now referred to Dolomedes, but my present very 
scanty materials do not permit mo to enter into the details of this 
question. I shall note only one species which appears to be particu- 
larly interesting. 

Dolomedes longimanus, Stoi. Pi. XX, Fig. 3. 

<j?. The cephalothorax is large, more than half the length of the 
abdomen, roundish oval, slightly convex, narrowly truncated, and sloping 
in front and behind ; yellowish brown with dark brown murgins, and 
a pair of rather broad longitudinal bands of the same colour in the 
middle. 

The cephalic region is very little elevated, and not distinctly 
separated from the posterior, which has a short groove in tho centre. 
The four small anterior eyes are on the front side, they are grouped in 
two pairs though not well defined m T the four posterior, much larger 
eyes form, as usually, a trapezoid, the anteriors being the smaller o||ps, 
and placed nearer to each other than the posteriors. 

Thu falces are cylindrical, little shorter than the sternum ; withe 
small claws j they are yellowish with a longitudinal broad streak of a 
brown colour. 

The lip is subquadrate, broader than long, sub-truncate in front \ 
the maxilbe are longer than broad, about double tho length of the lip, 
very little broader at their terminations * r the palpi are inserted at theij 
upper bases, they are thin, the 2nd segment being the longest, and next 
comes the 5th ; all these organs are pale yellowish, covered like the 
rest of the body with short hairs, only a few of them being blackish. 

The sternum is oval, truncate in frout, obtusely pointed behind, hairy. 
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yellowish with a brown, partially interrupted streak near the margin, 
opposite the thickened coxas of each of the three first pair of feet. All 
these are remarkably slender, and as regards proportioned length rather 
different from those usually met with in other spocieB of Dolomedes * 
The first pair is by far the longest, the 2nd and 4th are subequal, and 
the third is a little longer than one half of the 4th. 

The abdomen is sub-cylindrical, about half as long again as the 
thorax, but narrow, truncate, and slightly covering the base of the 
former with its anterior edge which is provided with a number of stiff 
short hairs. The centre is occupied by a brown streak attenuating pos- 
teriorly into a point ; the remaining portion of the upper surface has also 
a brownish tinge but there are numerous greenish white shining dots on 
it ; the sides possess a few darker oblique transverse blotches and are 
bounded above by an undulating whitish margin ; below, the surface 
is pale yellowish brown with two narrow, whitish, somewhat raised 
lines, beginning at the sexual opening and converging towards the 
spinners which are terminal. 

Length of cephalothorax 4 m.m. ; its width in the middle 4 m.m. 


— abdomen 7 „ „ ; 

•one foot of the 1st pair 35 iQ.m. 

2nd 25 „ „ 

3rd * 15 „ „ 

4th 28 „ ,, 


»> ft 


This is a very peculiar species of Dolomedes ; it entirely agrees with 
this genus in the disposition of the eyes, the general form of the body, 
the length of the falcos, the form of the lip and maxillie &c., all 
characters upon which genera of Arachnoids are almost solely based ; 
but the feet are those of a Nephila , very slender, the first pair being 
the longest, while in Dolomedes the fourth is usually the longest, or 
at least sub-equal to the first. The shortness of the feet of the 3rd 
pair is also remaikable, but as there are several species of Dobmedes 
known with equally long feet, 1 rather prefer placing the species in 
this genus than proposing a new one, especially as I am at present 
Ibnly in possession of a single specimen. 

Loc. Neighbourhood of Calcutta, apparently a very rare form ; I 
obtained it a few years ago in the botanic garden on the leaf of a tree, 
but never met again with a second specimen. 
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Family SALTICIDM. 

SPHASUS, Walck. 

Blackwall classifies the species of this genus in the family Lyoosidjb, 
hut the short truncate form of the cephalothorax, with the unequal eyes 
disposed in front of it, seems to me to indicate a much greater relation 
to the Salticidje than to the last named family. I have observed 
several species in various parts of India ; they generally hunt after 
insects among grasses between which they jump about exactly like do 
the species of Salticm on walls, they sometimes also form a small 
loose snare ; some of them defend themselves furiously when caught 
with the hand, and if released they drop supporting themselves by a 
single thread. Walckcnaer in his work (Insect. Aptercs, vol. i, p. 376), 
characterizes a species 8. ind fcus , which was sent to him from Bengal with 
the following words “ abdomen ferrugineux, horde de noir ; corselet et 
pattes forrugineux.” It is impossible to identify a species from such a 
description, for the colour of specimens, when not well preserved, 
very much changes in spirit. I have not seen any species of that 
colouration, and very likely the specimen from which the above 
description was taken, was first dried and afterwards put in spirit, in 
which case a reference to general colouration is as good as worthless. 
The green colours of the Sphasi , and also of the Thomm } veiy rapidly 
fade away in' spirit, changing to pale or greyish brown. 

SphasuB viridanus, Stol, Pi. xx ; Fig. i. 

9 Oeplialothorax oval with the cephalic part high, convex, narrower 
anteriorly than posteriorly 5 the thoracic part is much broader, with con- 
vox sides and with a deep groove in the middle, in continnation of the 
two grooves which separate it from the former ; both parts are uniform 
pale green, with two small, brown, lateral spots about the middle of 
the upper Burface, and some other equally small dark green dots, 
irregularly distributed over the surface ; hairs very few and short. 
On tlio front side a broadish, dark green line runs down perpendicular- 
ly from each of the first pain of eyes to the base of the falces and one 
similar line is seen laterally j the lower cornel's at the base of the* 
falces are purplish. 

The eyes are situated close together on a roundish, upper anterior 
protuberance of the thorax which is reddish, or rather violet brown, 
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and thickly covered with short, depressed, gray hairs. The] two 
anterior eyes which are situated on the front surface are very small, 
those of the second pair placed near the edges of the thorax are 
the largest, and the posterior, arranged in a curve, are of median 
size. 

The falces are long, pyramidal, thick at their base, becoming 
gradually thinner towards their ends ; they are of the same green 
colour as the thorax which has, below and externally on each side 
where the falces are articulated, a small brown spot at the edge ; the 
claws of the falces are comparatively very small and pale brown. 

The lip is green, long, narrow, with an attenuated and pointed ter- 
mination ; it is a little shorter than the maxillae, and these again a 
little shorter than the mandibles. The maxilla} are dilated at the 
base where the palpi are inserted on the outer side, somewhat con- 
tracted in the middle and again slightly broader at their ends, which 
from a pale green gradually pass into a brownish hue. The palpi 
are thin, provided with short black hairs. 

The sternum is grass green, small, depressed, somewhat heart-shaped, 
being anteriorly slightly indented. The legs are pale green, with 
numerous scattered black liairs which, as likewise those on the 
sternum, originate from smaller or larger blackish tubercles ; they 
become much longer on the tibia; and tarsi, than they are on the femora. 
The first pair of feet is the longest, the second comes next, but it only 
slightly differs in length ; then comes the fourth and at last the third, 
which is also only a little shorter^than the fourth. The inferior central 
portions of the femora of the first pair are distinctly carmine red, and 
a slight tinge of this colour is also observable on the femora of the 
second pair. The ends of all the tarsi become brownish and each 
terminate with two short black claws. 

The abdomen is pyramidal, distinctly separated from the body, 
mostly elevated at its anterior end, and partially covering the thorax, 
broadest near the middle and then very gradually tapering posteriorly 
to a point, on which the anal appendage! slightly project. It is of a 
uniform yellowish or sometimes bright green colour, with some lateral 
stripes or corrugations posteriorly, extending over the whole breadth 
of the abdomen. About one-fifth distant from the anterior end is a 
silvery white, horse shoe shaped mark, formed of four somewhat raised 
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dots, and extending posteriorly on either side, nntil the white stripe 
gradually disappears ; this abdominal white stripe is only seen in 
full grown specimens. The genital opening lies between two small, 
green tubercles, and the trachean opercnla are large, oval, lateral, 
quite flat, posteriorly white margined. 

Length of cephalothorax 6 m.m. ; its width about the middle 4*5 m.m. 

abdomen ... 8 „ „ anteriorly 4.0 „ „ 

■ — one foot of the 1st pair ............ 32 m.m. 

— 2nd 80 „ „ 

......... 3rd — — 23 ,, ,, 

4th 24*6 „ „ 

This, as likewise the next species, differs from most of the European 
forms of Sphasus by the elongated narrow lip, but the pyramidal 
shape of the falces, the arrangement of the eyes and the whole form 
of the body agree with the typo of the genus. 

Loc. Neighbourhood of Calcutta; appears to be rare, three 
specimens were found while hunting after insects between the large 
leaves of a low shrub. The male was not observed. 


Sphasus similaris, Stoi pi. XX, Fig. 2. 

Cophalothorax snboval, truncate in front and behind, very high, 
with convex sloping sides, and slightly narrower at the ocular region ; 
yellowish, covered with very short brownish hairs which form two 
parallel longitudinal lines along the centre ; and two other similar ones 
are also partially conspicuous on tli oxides of the thorax. 

The eyes are situated on the upper anterior part of the thorax. 
The four posterior ones form, as usually, a curve with the convexity 
directed backwards ; the external ones are placed laterally in front, they 
are more distant than those of the previous species. The two eyes of 
the second row are situated in front of the curve, they are rather 
close togother and are the largest ; the four posterior ones are 
smaller and sub-equal ; a round black spot extends from each eye into 
the central space surrounded by them. The two anterior eyes ar* 
closer togother than those of the second row and are very small. The 
entire region occupied by the eyes is covered with short silvery hairs. 
A conspicuous but very fine dark line extends from each of the small 
anterior eyes towards the margin of the thorax, and is continued on 
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tlie falccs ; there is also a minute dark spot on the external angle of 
the thorax where the falccs articulate. 

The falces are pyramidal in shape, vertical, tapering gradually 
towards their ends ; they are greenish with a brownish tinge near the 
articulation of the small claws. 

The max ill fie are elongated, very little broader and roundish at 
their terminations, somewhat shorter than the falces ; the palpi are 
articulated at their external bases, but the maxillse are only thicker at 
this place, not being dilated in front. The lip is somewhat shorter than 
the maxillae, slightly wider about the middle and conspicuously con- 
tracted and produced at the end. 

The sternum is rather roundish, truncated in front and somewhat 
pointed posteriorly ; conspicuously indented at the point of articula- 
tion of each coxa. The first pair of feet is the longest, the 2nd and 
4th are sometimes perfectly equal, sometimes the 2nd is a trifle longer ; 
the 3rd pair is only little shorter, than either of the two last named ones. 
The sternum, lips, maxillae and coxae are yellowish green, the femora 
are purely green, and all feet are covered with very fine whitish and 
with larger stiff black hairs. The tibiae and tarsi have a brownish or 
violet tint, and the black hairs on them are longtmd spiny. The 
terminal part of the tibiee of the last pair of feet is almost black. Each 
of the femora have on the internal side two black longitudinal lines, 
of which the anterior one is the more conspicuous ; above, there are also 
two or three obsolete blackish lines. 

The abdomen is much elongated, thickest in front, but scarcely 
covering the edge of the thorax, and gradually tapering towards the oval 
end ; it is wholly covered with very fine hairs. The front part is pure 
silvery white, the rest is pale brown. Two very thin conspicuous white 
lines, internally margined w r ith dark brown, and forming an elongated 
elipse, unite in the middle and continue as a single white central line 
towards the end ; this posterior part of the line becomes occasionally 
obsolete. Three white lines originate anteriorly and partially laterally, 
Und converge together above and posteriorly, but they do not reach 
the centre, and are on both sides margined with dark brown. Laterally 
there are very numerous short white stripes which also become obsolete 
towards the posterior end. Below is a longitudinal central black 
band, accompanied on cither side by a slightly narrower silvery one. 
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The spinners arc blackish, the genital opening on an obtnse dark 
brown tubercle, and the tracliean opercula are large, suboval and very 
pale brown. 

9 Length of the thorax 4 m.m. ; its width about the middle 2.5 nun. 

abdomen 7 „ „ anteriorly 3.0 „ „ 

_ — one of the 1st pair of feet 15 m.m. 

_ 2nd 145 „ „ 

3rd 12 „ „ 

■ ■ ■ ■ — 4th 12.5 ,, ,, 

$ The male is in colouring entirely similar to the female, but is often 
considerably smaller. The cephalotliorax is shorter and stouter in pro* 
portion, and the abdomen thinner than in the $. The terminal joints of 
the palpes are at the base strongly inflated, in young specimens greenish 
or brownish, in full grown ones perfectly black, below with a large 
opening fitted out with soft skin and a horny laterally projecting black 
flagellum ; the whole is surrounded with various longer and shorter, 
black, stiff hairs (see pi. xx, fig. 2c). 

Length of the thorax .. 3 m.m. ; its width about the middle 2'5 m.m. 

abdomen 6 ,, „ anteriorly 2’ 5 „ „ 

Length of one of the 1st pair of feet, 13 m.m. 

2nd 12.5 „ „ 

3rd ...... 10.5 „ „ 

• 4tli 11 „ „ 


For some time I regarded this species as identical with Sphasm lepidw , 
Blackw. (Ann. Mag. Nat. Hist. 1864, 3rd ser., vol. xiv, p. 36), but 
judging from that author’s description, it must bo considered as 
distinct, differing by the markings of the ccphalothorax and of the 
abdomen, by the elongated form of the lip, etc. 

Loc. Neighbourhood of Calcutta, very common (in April and May) 
among grasses, hunting after insects etc. ; it occasionally makes a very 
loose snare. 


Family, TKOMISIDbE. $ 

I hardly think a distinction necessary between TJiomism and 
Xysticus in the manner as proposed by Koch, and accepted by several 
araclinologists. The unequal size of the eyes is in no way associated with 
the greater length of the 3rd pair of feet, os pointed out by Prasch (see 
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Zool. Bot. Gesellsch., Wien, vol. xvi, p. 605). I have compared 
Beveral species regarding this point, and I believe that the distinction 
has hardly snbgcneric value ; it is not at all constant, neithor is 
the truncate form of the cephalotliorax. With reference to BlackwalPs 
new genus Fasithea* I may mention that this name has been used 
as a generic denomination already several times; once in botany 
and twice (by Lamouroux and Lea) in recent and fossil Zoology. 
The name must bo replaced by a now one, though, judging from the 
description, it is very difficult to trace its generic distinction from 
Sphasus. 

The species of this family are readily recognized by their de- 
pressed form and the feet strongly bent forward (at least the two 
anterior pairs). They form two natural groups, one represented by 
Thomisus which has the two last pairs of feet much shorter than 
the two anterior ones, and the other by Fhilodromus which has all the 
feet of more equal or subequal size. To this last genus belongs one of 
our large spiders which is very often scon on the walls of houses 
&c. &e. ; it runs about with tfcc greatest rapidity, and daily con- 
sumes a large number of insects, being especially active at night. 
There are besides a great number of other sin\ilar species which 
occur in our neighbourhood. Several new genera have been lately 
established through the examination of the Swedish and N. German 
species belonging to this group. 

Thomisus (Xysticus) pugilis, stoi, Pi. xix. Fig. 3. 

9 Cephalothorax large, subquadrangulav, somewhat narrow anteri- 
orly, broader in the middle, with sloping sides and convex edges ; uni- 
form pale yellowish green; the front is truncated with projecting 
edges, above and laterally marbled with brown, and near the upper 
edge with some more or less confluent whitish spots. The whole of the 
thorax is covered with very minute pustules from which originate 
very short white hairs. 

The eyes are disposed on ffee front # of the coloured fore part 
*of the thorax. The first pair is situated about the middle of 
the vertical front, the eyes being ratber distant from each other ; 
those of the second middle pair are still more distant than those 
* Ann. Mag. Nat. Hist., 1858, 3rd ser. I., p. 427* 


29 
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oi tlie first, but nearly of equal size and situated on the upper front 
edge. The anterior laterals are the largest and situated before the 
upper lateral projections of the front part of the thorax ; those con- 
stituting the posterior lateral pair are placed on the same projections 
near their points, behind and a little below. 

The falces are short, thick, greenish, covered with black hairs, and 
provided with small brownish claws. 

The lip is elongated, slightly narrower at the end than at the base. 
The mandiftes are about one-third longer than the lip, narrow, slightly 
expanded, rounded at the terminations, and thickened at the base, 
where on the upper externc^ Bide the thickened palpi are articulated. 

The sternum is. small, oval, slightly truncated in front, the coxae 
of the feet strongly swollen and projecting above the surface of tho 
sternum. The first and second pair of feet are subequal and longer than 
the third and fourth, being again subequal and not much above half 
the length of the former. They are like the sternum yellowish green, 
with a brownish tint towards their terminations ; tho end of the tibia} and 
tarsi have on the inner side a nambei^of strong short spines of a brown 
colour. The tarsi each havo two black strong claws and two opposite 
smaller, pale coloured ones ; on the fourth feet each tarsus, however, 
has 6 minute black claws. 

The abdomen is roundish in front, reaching partially over the base 
of the thorax; it widens gradually, until in about two-thirds the 
distance from the front edge, it attains its greatest breadth, marked on 
either side by a projecting angle ; from this it rapidly contracts towards 
tho abdominal point. The colour is uniform pale greenish yellow, with 
two minute brown dots near each of the angles of the greatest 
breadth. The edgo of the anterior part is finely granulated and some 
little distance from it runs a row of similar fine granules separated from 
the marginal row by a groove ; in the middle of the abdomen are fiVe 
minute depressions arranged in form of a triangle with the point directed 
towards the front. The posterior abdominal end is marked with a few 
transverse, slightly undulating ridges^The lower surface is on the sides 
finely corrugated, in the middle flattened, with two slightly converg- 
ing rows of five minute impressions, situated between the genital pore 
and tlie spinners. The trachean opercula are lateral, small, having 
posteriorly a transverse slit at the end. Of the spinners the posterior pair 
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is the larger, for the single anterior protuberance has no opening, and 
there are, therefore, as in the J Epeirida, only two pairs of true spinners. 
Length of the thorax 2.7 m.m. ; its width 4 m.m. 

-abdomen 5.5 „ „ 6 „ „ 

- one foot of the 1 st pair, ... 14.5 m.m. 

2nd „ ... 14 „ „ 

"" “ — — — — — — 3rd i, ... 7 *« .. 


t The male is extremely small, almost minnte when compared 
with the § ; it is represented on pi. xix, fig. 3c, in its natural size ; the 
colour and general form does not in any particular respect differ from that 
of the 9 ; the palpi are stout, short, the terminal segment being sub-glo- 
bular, with a large opening below into which the rather thick flagellnm 
is coiled (fig. 3 d) ; the hairs all round the same are blackish and short. 

This belongs to the fewunicoloured species of the type of Th. calycinw , 
Linn. ( citrous , Walck.). It has the anterior pair of lateral eyes 
somewhat larger than the others, but this does not appear, as 1 have 
already stated, to be a sufficient reason for instituting a separate genus 
under the name of Xysticus. 

Blackwall (Ann. Mag. Nat. Hist., vol. xiv, 3rd s^r., p. 38) describes 
from India another species, Thom . tuberosus which is of a brownish 
colour. 


Loc. I found four specimens of this beautiful species inside flowers 
in the Eden Garden at Calcutta ; not only the form of the thorax 
but also its coloration strongly reminds one of a minute crab, the 
backward movements are also those of a characteristic crab-spider ; the 
specimens generally hide between the anthers where they watch for 
insects. 


frhomisus (Xysticus) elongatus, Stoi. Pi. XX, Fig. 6 . 

9 Cephalothorax quadrangular, convex, the ocular portion in front 
truncate, a little narrowed with projecting corners, the posterior lateral 
margins of the thorax being slightly curbed ; a broad white band runs 
posteriorly, from the antero-lateral corners, it occupies the whole length 
of the thorax, and is slightly indented with black on each side of its 
base ; the sloping flanks are brown, and the margins again white with 
a very thin brown stripe at the extreme edges. The first pair of the 
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mitdle, ami the corresponding pair of the lateral eyes, are placed on the 
perpendicular front side of the thorax ; the former are on a slight pro- 
tuberance close together, the latter which are a little larger near the 
edges below the projecting corners ; on the other side, still nearer to the 
outer point, the posterior laterals are situated, being directed back- 
wards ; the posterior central eyes are above, near, but not quite on the 
front ridge, they are nearly twice as far apart ‘from each other than 
the anterior centrals ; in size they hardly differ. 

The falces are very short, broad at the base, gradually tapering 
towards the tips which are furnished with small simple claws ; their 
length is about equal to that of the sternum, the colour is pale brown. 

The lip is rather elongate, broad, subtruncato in front ; the maxilla} 
are about one-third longer than the lip, thick at the base, narrower 
at tho tips with which they converge towards each other. 

The palpi are stout, a little move than double the length of tho 
maxilhe ; both are pale yellowish brown, thickly Sot with short stiff 
hairs towards their ends. 

The sternum is subtri angular, truncate in front with roundish corners, 
gradually becoming narrower posteriorly. The feet of the 1st and 
2nd pair are among tho largest, and subcqual the first being very little 
longer ; those of the 3rd and 4tli are again subequal, tho fourth 
which is about equal to only one-half the length of the second pair 
being slightly longer than the third. The femora are long, sub-cylindri- 
cal, very finely granulated ; the terminal portions of the tibia?, and tho 
tarsi of the two first pairs are on the internal side provided with stiff 
depressed hairs of a brownish colour. Each tarsus of the four anterior feet 
terminates with four claws, two being stout and black and two smaller, 
pale brown ; on the four posterior feet the claws are much more slender 
than on the anterior. 

The abdomen is sub-cylindrical, slightly narrowed and truncate in 
front, where it partially covers the base of the thorax ; in the middle 
it is somewhat influted ; pointed and slightly elevated at the posterior 
end. The general colour is greyish white, produced by numerous short 
hairs intermixed with others which are stiff and black. There is a 
conspicuous dark central band with a white stripe on either side ; the 
dark band includes four pairs of indistinct blackish spots, beginning 
about the middle ; near the end is a dark X mark, formed of minute 
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yellowish dots surrounded with black, and a number of similar spots 
yellow and black occupies the posterior end. The upper sides are marked 
with numerous raised lines, converging towards the terminal upper por- 
tion of the abdomen. Below thero are a number of similar raised lines, 
separated from the former by a broad whitish band ; they begin at the 
side of the tracliean opercula and converge towards the spinners which 
are short but prominent, very close together and some distance from 
the terminal end. Below, the median region is occupied by a similar 
greyish band as above ; the genital opening is very small, furnished on 
each side with a minute tubercle ; the tracliean opercula are largo, sub- 
quadrangular, brownish, with a transverse slit at the posterior end. 

Longtli of thorax 2*5 m.m. ; its width in the middle 2*15 m.m. 


abdomen 6 .2* 3 

Length of one of the hist pair of feet, 10*5 

2nd 10 

3rd 4*5 


4th 5-2 

Loc. Neighbourhood of Calcutta ; on trunks of trees, apparently 
very rare. 

Thomisus Peelianus, Stol. Pi. XX, Fig. 4. 

9 The cephalothorax of this species is broadly oval, slightly con- 
vex, truncate in front, narrower on the sides of the ocular region, and 
with strongly curved lateral edges ; brown above with the margins 
all round pale yellowish white, and covered with very short hairs. 

The anterior part of the thorax, where the eyes are situated, is not 
markedly raised ; the eyes arc arranged in two rows, the anterior ones 
lie on the slope, the posterior above, near the edge. The four middle 
eyes are small, equal, and form a regular square ; the anterior laterals 
are sensibly larger than any of the middle ones ; the posterior 
laterals exceed the size of the latter by a mere trifle, they are direct- 
ed backwards, forming with the posterior centrals an easy curve, con- 
vex in front. The falces are short, stout, sub-triangular, broad at the 
base; on the inner side rapidly sloping towards the end, where a large 
number of short thick hairs exists ; they are white, the short fangs 
being, however, pale brown and their joints pale whitish. 

The lip is narrow, longer than broad, subtruncate at the tip ; the 
maxilhe are of about double the length of the lip, also narrow, 
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diverging towards their ends and roundish on the outer anterior edges ; 
their base is slightly thickened above where the palpi are inserted. 
The latter are short and thick ; their second joint is the longest, and 
next to it in length comes the fifth. The lip, maxillae, and three first 
joints of the palpi are pure white, the two last joints brownish and 
thickly set with stiff, dark hairs. 

The sternum is almost regularly oval, slightly truncate in front, 
flat, white. The coxae are short and thick ; the feet of the two first 
pairs are almost perfectly equal, tho femora are stout and in front 
granulated. The tarsi have only two joints of which the terminal is 
much the shorter one. The feet of the two posterior pairs are sub- 
equal among themselves, tho third being the shorter and not much more 
than equal to one half, the length of one anterior foot. Tho joints 
of the tarsi of the two posterior pairs are subequal, the terminal being 
little shorter than the other. All the feet are white, the anterior 
halves of the tibiae (proper) and the tarsi of the four anterior feet are 
brown, and thickly set with short dark setae. Each foot terminates with 
four claws, two largo black ones and two smaller opposite pale brown 
ones ; on the last pair of feet the claws become rathor indistinct. 

The abdomen is much depressed, narrower and truncate in front, 
slightly covoring the base of tho thorax with its edge which bears four 
small tubercles. Along tho lateral and front margin runs a double 
raised, slightly undulating ridge. The postero-lateral corners are each 
furnished with two large white tubercles, and a similar largo boss occu- 
pies the anal end below, while above between the two pairs of tuber- 
cles the surface is transversely corrugated, and furnished again with 
two pairs of shining brown tubercles, the anterior ones being a little 
more distant than the posteriors. The middle part of the abdomen is 
excavatod, with the central portion again somewhat elevated and 
studded over with a few impressions for the attachment of muscles. 
Except the five white and four shining brown tubercles and a white 
longitudinal central line, tho rest of the upper surface is greyish 
brown. The lower side of the abdomen is white, it has in the centre 
a few transverse carved sulci ; laterally it is irregularly corrugated, 
supplied with a narrow prominent ridge and some posterior tubercles ; 
the epiginium is scarcely elevated, brownish ; the trachean slits trans- 
verse, very distinct and lateral to it, somewhat distant from the anterior 
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end ; the spinners are short, situated on the lower terminal edge ai^i 
snrrounded with an oval raised margin. 

Length of the thorax 6*5 m.m. ; its width about the middle, 6*5 m.ra, 
- — ■ abdomen 7*5 „ „ ; near the posterior end, 9 „ „ 

at the anterior end, 3*8 „ „ 

one of the first pair of feet ..t 20 „ 

2nd 19*5 „ „ 

3rd 10*5 „ „ 

4th 11 „ „ 

Loc. This beautiful species was sent, with a large number of other 
novelties, to the Indian Museum by Mr. A. C. Peel, an assiduous 
collector and observer of natural history objects ; it was obtained at 
Sibsagur, Western Assam. 


Family , SCYTODIZAE* 

SCYTODES, Latr. 

This genus belongs to the tribe of the Senoculina of Blackwall, 
characterized by the presence of only six eyes. In Scytodes these 
eyes are distributed in pairs on the anterior part of the thorax, one 
pair lies in front, and one pair on either side somewhat posteriorly 
compared to the former. 

While other Senoculina , like Dysdcra and Segestria , are, as regards 
the form of the body, mostly related to the Lycosidjk (especially 
to Zycosay) and to the Tiiomisidje, the Scytodes in general character 
seem to be closely allied to some species of the Tiikiudii).®, an opinion 
which, if I am not mistaken, has been advanced by Walkenaer. With 
reference to this point, however, and also concerning the divisions of 
the Octonoculina and Senoculina being natural, great doubts may be 
expressed. I believe that the general character of the body ought in 
such cases to be considered as more important in a classificatory point of 
view, than the single character relating to the position of the eyes. The 
distinction according to these is no doubt convenient, but not always 
natural. Scytodes , when observed sitting in its natural position, has 
like Thomisus the three anterior pair of fe<ft directed forwards, and the 
posterior stretched obliquely from the body, but also with the intention 
of a f<^pard movement. In this position the spiders greatly resemble 

* Vide “ ScYTODiroBMEs,” and genns Scytoda in Eo. Simon’s “Hist. nut. das 
AraignSes,” Paris, 1864, p. 43. 
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some Philodromi , so much bo, that they could even easily bo mistaken 
one for the other ; they are rather sluggish in their habits, and defend 
themselves with the feet and falces, when disturbed in their quiet 
position ; they only spin a few threads but no net* 

Scytodes propinqua, Stol PI. XIX.; Fig. 4. 

9 The cophalotliorax is regularly oval, tumid, highest near the 
posterior end, higher and equal to, or usually a little longer and wider 
than, the abdomen, except in old female specimens in which the 
abdomen becomes slightly larger than the thorax. The general colour is 
brownish yellow, with two longitudinal dark brown lines extending 
from each lateral pair of eyes backwards, these undulating lines being 
more distinct than those at the middle, and at the sides of the 
thorax which are generally irregularly streaked or marbled with brown. 
Younger specimens have a very fine, but distinct, central, longitudinal 
dark line, and two or three similar continuous, curved lines near and 
parallel to the posterior end and to the sides of the thorax. 

The central pair of eyes is on a broad prominence like a rostrum, 
and the laterals are also placed on oblique prominences which are 
usually black. 

The fakes are short and stout, cylindrical, yellowish, with rudimen- 
tary brownish claws. 

The lip is elongated, obtusely pointed at the end ; the maxillao, 
narrow, converging, and little shorter than the falces ; they arc not 
particularly thickened at the base where the palpi are inserted, the 
latter being thin and, like the former organs, yellowish with a few 
black hairs near their tips. 

The sternum is elongated, oval, flat with minute prominences op- 
posite each coxa, all of which are thickened. The feet are of consider- 
able length and slender, they arc yellowish, like the sternum : the 
femora each have, below, two longitudinal dark lines, and the tarsi 
possess two segments, the last being the shorter, terminating with two 
black thin claws. Young specimens have the joints of the various 
segments of the feet brown! 

The abdomen is roundish oval, quite separated from the thorax and 
not covering its base, very obtusely pointed behind; it is y|0h)wish 
white, like tho rest of the body thickly covered with hairs, in the 
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middle with a few pairs of dark dots, to each of which laterally a 
transverse dark line corresponds. In young specimens there are in the 
central region usually two single dots, one behind the other ; then follow 
two or three pairs, the dots in each becoming gradually more distant 
from each other ; the lateral lines are very distinct. In full grown 
specimens the middle dots arc in pairs, the posterior very distinct, and 
the lateral stripes are also replaced by a few dots ; only the lower side 
is uniform whitish ; the epigiuium is very small and yellowish, the 
trachean opercula large, brown and situated next to it, the spinners 
terminal and very little prominent. 

Length of thorax .. 3- 5 m.ni. ; its width posteriorly . . 2*5 m.m. 

abdomen, 3 8 „ „ ; in the middle 2‘7 „ „ 

one foot of ilio 1st pair 17 m.m. 

2nd 14.6 „ „ 

■ 3rd 11 » i> 

4th 14 „ „ 

This species very much resembles in form and in the general character 
of colouring the European Sc. tlmracica (Black wall’s English Spiders, 
pt. II, p. 380), which has, however, proportionately much longer feet, 
provided with brown rings, and a somewhat different arrangement of 
the brown marks on the thorax and on the abdomen. 

Loc. Neighbourhood of Calcutta ; on shady or dark places between 
old foliuge and in houses. A similar species also occurs in Bunnah 
and at Penang. 

Family EPEIRIDAS. 

The spiders included in this family more agree with each other 
in their general habits, than in any particular structure of the body 
the form of which is extremely variable. The artful nets made by the 
Epeira diadema are so well known, that I only need to recall the nAine 
of this common European species. As a rule, the first pair of feet is the 
longest, the third always the smallest, the second and fourth are 
subequal ; but in some of the forms with the abdomen hardened above, 
or strongly coriaceous, the fourth pair is equal to, or exceptionally even 
» little longer, than the first. The eight eyes are always arranged in 
two r#ws : the middle four generally form a more or less regular square, 
and the lateral eyes are in pairs generally close to each other ; there 
is usually no great difference in the size of the eyes. 
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The last reviow of the genera of the Epkirid.®, or Orbitelje, was 
given by Count Eug. Keyserling in 1865, (Verhandlungen der Zool.Bot. 
Gesellsch., Wien, vol. xv, p. 799 etc.). The author characterized eleven 
genera which he considered as sufficient for the classification of our then 
existing materials of the family, but several of the tropical forms will 
probably have to form generic additions. I possess from India several 
such species, which I hope to compare more carefully as soon as our 
means of reference to the literature on the Araclmoidea are a little more 
completed. The late Dolcschall already added several genera from the 
Indian Archipelago, and the examination of the North German, Swedish 
and ltussian spiders are rapidly increasing the number. 

Argiopcx may be considered only as a section, or a subgenus of 
Epeira , because the most important points of the organisation are in 
both almost identical. It is impossible to fix a proper limit between 
the elongated form of the cephalotliorax of Epeira and the rounded one 
of Argyopes , unless we would agree to separate what is called Epeira by 
Keyserling in at least 4 or 5 other genera, and even that number would 
hardly be sufficient. There is one character in which most of the species 
classed under Argyopes agree, that is, the lateral eyes are contiguous 
and the anterior of them arc very small ; but there are again among the 
true Epeira j similar and even greater variations in the position of the 
eyes to be met with. Further, most of the Argiopcx have the tarsi, 
especially those of the front feet longer than the tibite, but cases of 
this also occur among other Epeira. Some of Koch’s generic divi- 
sions should also be retained only as subgenera of Epeira . 

I shall hero give descriptions of a few species belonging to the follow- 
ing genera : Epeira , (subg. Argyopes ), Nephila , Tetragnatha , Meta and 
Qastracantha . Iu collecting various EpEruiDiE I was particularly struck 
with the very great scarcity of male specimens ; for among about 200 
specimens belonging to about 30 species there were not more than 5 or 
6 males. 

Epeira (Argyopes) stellata, tool. Pi. XVIII, Fig. 6. 

i 

9 Cephalotliorax suboval, truncate in front, posteriorly slightly 
emarginated ; the ocular or cephalic portion is half as wide as the thoracic 
which is somewhat tumid, and separated from the former by oblique con- 
verging grooves nearly reaching to the centre. The sides of the thoracic 
portion are slightly curved, the upper surface is laterally convex and 
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somewhat depressed in the middle ; the entire surface of the cephalo- 
thorax is uniformly covered with short depressed silvery white hairs. 
Each pairof eyes is situated on a small, hut distinct brownish prominence; 
those of the posterior middle pair are placed somewhat more distant than 
those of the aiiterior, and all of them are pretty nearly equal in size 5 
the anterior laterals are very small, situated almost wholely on the 
under-side of the small tubercles, which bear laterally tho hinder pair of 
the lateral eyes. 

The falces are subeylindrical, brown, with short claws and very minute 
scattered liairs ; when in a vertical position they project a trifle beyond 
the maxilla;, just preventing them from becoming visible in a front view. 
The lip is short, semicircular, with a very small protuberance in the 
centre of the internal front side. The maxilla; are twice the size of the 
lip, thick and hairy on the inner edges. The palpes are rather thickened, 
like the two former organs yellowish, towards the end covered with 
somewhat elongated black liairs, and tipped with small black claws. 

The sternum is elliptical, rather wide, very slightly emargiuated in 
front, and terminates posteriorly with a small obtuse prominence ; 
it is pale yellowish in tho middle, and bi^vnish laterally. A Bmall 
elongated tubercle is seen near the margin, ojjposite each of the 
three anterior pairs of feet. 

The first pair of feet is the longest, the third the shortest, being a 
little longer than one half of the former ; the second and fourth pairs are 
very nearly equal. All the feet are covered with very small silvery 
white hairs and with scattered shorter and longer blackish spines. The 
cox® and femora are yellowish, the tibia; and tarsi of the two first 
pairs are banded alternately with brown and yellow; on the third pair, 
however, these bands become very indistinct, and on the fourth they are 
replaced by a uniform dark brown hue. The two claws on each of tlie 
tarsi are very small, black. 

The abdomen is oval, elongated, convex in front, covering the ccpha- 
lotliorax to a considerable extent. Above, the anterior portion, marked 
with a few minute pits, is silvery white ; df the same colour is a longi- 
tudinal central band, narrowing posteriorly, and oil each side there are 
four large subquadrangular spots on a black ground, separated by 
short transverse yellow bands ; the last of the four spots is almost ob- 
solete in young specimens. The sides are striped and freckled with 
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white and yellow. The lower side is black with a yellow eliptical 
mark, extending from the genital oponing towards the anus, and cross- 
ed in the middle by a slightly curved band ; above this are a few 
yellow spots. The genital opening is, as usually, situated near the 
anterior end in a brown hard prominence ; the trachean opercula are 
laterally placed, a little in front of it, they are large and of subtriangular 
shape; the spinners have five largo, black appendages. 

Length of the thorax 4 m.m. ; its width (posteriorly) 3.5 m.m. 

abdomen 9.6 ,, „ (in the middle) 6 „ „ 

Length of one foot of the 1st pair 23 m.m. 

2nd — 20.8 „ „ 

3rd — 13 „ ,, 

4th — 19.5 „ „ 

Loc. Two females, slightly differing in size, were found on bushes in 
the Sumlavbans, a few miles south of Port Canning. 

One of the nearest allied species of this Argyope8 is described by 
Savigny in the Zoology of the Expod. d’ Egypte, (Araclinidos, pi. ii, 
fig 6), but the abdomen of this one is marked with continuous cross 
bands and all the feet possess brown and pale bauds. 


Epeira (Argyopes) mammillaris, Stol. Pi. XX, Fig. 12 . 

$ Ceplmlothorax depressed, not much longer than broad, anteriorly 
narrow and slightly elevated, the elevation of the occular region conti- 
nuing posteriorly as a short ridge which terminates near the centre ; the 
lateral margins are posteriorly curved, and the posterior end is broadly 
truncated. The whole thorax is thickly covered with very short white 
hairs, it is brown with a yellow spot in the middle and a smaller one in 
the centre of the posterior edge ; the lateral margins are also yellow. 

A small prominence in front bears the four central eyes, two above 
and two below ; they form a regular square and are of equal size ; the 
lateral oyes are a little smaller, than the centrals, thoy are situated on 
minute tubercles, and are very little more distant from the posterior 
centrals than these from each other. 

The falces aro short, stout, brown with blackish claws. 

The lip is rather large, roundish at the end and with almost per- 
pendicular sides ; the maxillae are nearly twice os long, narrow at the 
base, dilated and roundish towards their ends ; both aro brown. 
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The palpi are yellowish with a few blackish hairs on the two termi- 
nal joints. 

The sternum is almost as broad as long, distinctly emarginated at 
the basoof the lip, and roundish posteriorly. Opposite each coxa of the 
three first pairs of feet is one tubercle, the first on each side boing the 
largest. The colour of the sternum and of the coxae, which are strong- 
ly thickened, is a yellowish brown. The proportion in the length of 
the feet is as 1, 4, 2, 3, the second and fourth being nearly equal, and 
the third not more than half the length of the first ; in all, the tarsi 
are longer than the respective tibial joints, they are brownish yollow 
with the terminal portions of all the joints dark brown. 

The abdomen is nearly thrice as long as the thorax, depressed,' 
broadly truncate in front, widest ii\ the middle and obtusely pointed 
at the posterior end. The posterior halves of the lateral margins each 
possesses five tubercles : of the three anterior the middle one is the 
largest, while the two last near the posterior end are very small. The 
upper surface is of a uniform, dirty brown colour, thickly covered with 
short white hairs, and provided with a large number of minute dots of 
which 4 on the anterior part arc especially conspicuous ; all round the 
mavgins the small pits for the attachment of muscle* are more numerous 
than in the middle. The lower side is also of tho same general colour as 
the upper, with a broad, yellowish, longitudinal band extending from 
the epiginium to the spinners, and surrounding the latter. In the 
centre of this hand is a blackish fiubquadrangular spot with two pairs 
of dots, one below the other, one single dot is placed below its lower 
and another above its upper margin. The trachcan opercula are large, 
shining brown, and so is also a triangular space between them; 
the pulmonary slits are very narrow. The epiginium is transversely 
elongated, moderately prominent, brotvn with black margins round the 
two sexual pores which lie side by side. The spinners converge with 
tlieir terminations, forming a broad pointed cone. 

Length of thorax 6 m.m. ; its width in the middle 6*m.m. 

abdomen 12 „ „ , 11 

one foot of the first pair 25.5 m. m. 

2nd 24 „ „ 


3rd 


n 


4th 24 
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This species may be considered as tlie eastern representative of 
Ijjmira scricea (Walkenaer, Insect. Apt., vol. ii, p. 116), which is 
found in Egypt, and almost through the whole of Northern and 
Western Africa ; the former differs from the latter by a shorter thorax 
and the want of numerous bauds on the feet; the abdomen is also not 
emargined in front, and the anterior lateral edges are not serrated, 
what they always appear to bo in the African form. 

Loc. Gowalparali in Western Assam. One specimen was sent with 
many other interesting forms of insects by Mr. II. Ilaughton ; the 
species also occurs in I3urmah and all along the Malayan Peninsula. 

Epeira braminica, Stoi. Pi. XX, Fig. 8. 

9 Ceplialothorax longer than broad, convex, narrowest at the ocu- 
lar region, widest • near the posterior end which is again somewhat 
contracted at its cxtrepic termination ; pale yellowish with three 
longitudinal brown stripes, one central and one marginal on either side. 

Ocular region truncate and roundish, not elevated at ail ; the four 
central eyes form a small square in tlie middle, and the laterals are 
almost contiguous, distant, placed at tlie corners. The falces are some- 
what elongated, thick at the base, and gradually tapering towards 
tho ends, yellowish, laterally at the base with a short longitudinal 
stripe ; tlie claws arc rather long and brown. The length of the falces 
is nearly equal to that of the sternum. 

The lip is short, semicircular, obtusely pointed in tho centre ; the 
maxilla) are much higher, broader and rounded ; the palpi are inserted 
at their upper bases which are nol specially thickened all these organs 
are pale yellowish, the last have a few black short hairs near their ends, 
and the former a number of similar hairs at their inner edgos. 

The sternum is a little longer than broad, truncate anteriorly, and 
rapidly terminating with a short point posteriorly, with a small tubercle 
opposite the insertion of each of tho three anterior pairs of feet ; it is 
black with a yellowish central longitudinal stripe. The feet are rath- 
er short and stout, furnisheit with very short, white hairs, and some 
longish black spines ; the first pair is the longest, the 2nd and 4th are 
snbequal, and the 3rd the shortest ; the length of one of the third pair 
is equal to two thirds of one of tlie first ; all feet are yellowish, with 
tho terminal ends of the femora, tibia and tarsi blackish brown. Tho 
tarsi are thin, the claws very* short and black. 
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The abdomen is almost regularly oviform, tumid, slightly covering the 
base of the thorax, nearly twice as long as tlie last ; it is covered with 
numerous short, depressed, white hairs. The upper side is brown, 
with a central longitudinal yellowish mark, in shape very much 
resembling the from of a sword ; about the middle there are two 
white dots on each side, one below the other. The sides are pale brown, 
and the central portion below dark brown, with two undulating longi- 
tudinal yellow marks, extending from the cpiginium to the spinners. 
The latter have five appendages, one single largest in front and two 
pairs next to it posteriorly. The traehean opercula are subtriangular, 
large, situated near each other at the front edge. The genital opening 
lies somo distance from this edge, on the inside of a dark brown 
strongly raised claw, resting on an inflated, pale coloured tubercle. 
Length of the thorax 3 m.m. ; its width about the middle 2.4 m.m. 


abdomen 8 „ „ *, — 5.5 

Length of one of the 1st pair of feet *15 m.m. 

2nd 13.8 „ „ 

3rd 9.5 „„ 


The species is in many respects allied to the well-known JE. apodi- 
m, which has a geographical distribution from North America and 
Sweden to Egypt ; it is, however, readily distinguished from it by 
the shorter thorax in proportion to its length, and by its markings 
above and below ; the colouring of the abdomen is also somewhat 
different. 

Loc. Calcutta. The only female was found in a godown, and al- 
though I had repeatedly instituted a search after this beautiful species, 
1 never obtained a second specimen of it. 

Epeira hirsutula, Stol Pi. XX, Fig. 13 . 

$ Cephalothorax slightly longer than broad, rather high and con- 
vex, narrowest in front and gradually becoming wider, being widest 
near the posterior end which is broadly truncate ; — general colour 
uniform brownish yellow. 

Ocular region slightly elevated at the frontal superior edge. Of the 
central eyes those of the anterior pair are a little closer together than 
the posterior ones; the laterals are somewhat smaller, nearly conti- 
guous, but distant from the former. 
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The faleos aro as compared with the size of the spider large, con- 
siderably higher than the front side of the thorax, yellowish, with 
brown short and thick claws 

The lip is very small, semicircular ; the maxillae considerably larger, 
wide at the base, subtriangular, and converging with their ends ; the 
palpi are inserted at the upper bases, they are equal to double the 
length of the falccs. The lip is brownish, the maxillae and palpi 
yellowish, the last being only at their extreme tips brown. 

The sternum is sub-oval, somewhat truncate in front, very little longer 
than the falces, and of greyish brown colour. The feet are of moderate 
size, tlicir proportionate length is as 1, 2, 4, 3, the 2nd and 4th being 
subequal, and the 3rd equal to two-thirds the length of the fourth ; 
all aro uniformly yellowish, brownish at the tips of the tarsi, each of 
which is supplied with 4 very minute claws. 

Abdomen sub-pentagonal, truncate in front and slightly covering the 
base of the thorax, widest and subanguhir in the middle, obtusely pointed 
and somewhat raised posteriorly. The general colour is brownish, mark- 
oil all over with small white specks, posteriorly with a central longi- 
tudinal somewhat branching line, and laterally with a few indistinct 
transverse dark spots. The lower side is brownish, with four silvery 
white spots, forming a quadrangle between the epiginium and the 
spinners ; the former is very little, the latter are strongly prominent, 
and of considerable length. The whole of the body, including the 
thorax and the feet, is thickly covered with somewhat elongated white 
hairs. 

Longtli of thorax 1.8 in.m. ; its width posteriorly 1.6 m.m. 


abdomen 4.5 „ „ ; 4 „ „ 

Length of one foot of the 1st pair 9 m.m. 

2nd - — 8.5 „ „ 

- 3rd — ~ ... ...•<• 5.8 ,, ,, 

■ 1 ■■ — 1 ■ ■ 4th 7.8 ,, ,, 

Loc. Calcutta ; a rare species on walls in tlio interior of houses ; the 


male has not yet been observed, it seems to be very scarce. 

NEPHILA, Leach. 

The species of this genus may be considered intermediate between 
Epeira and Tctragnatha , as regards the form of the body as well as that 
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of the falces, but the feet are much longer than in the former genus, 
the tarsi being also longer than the tibiae, as has likewise been noticed 
in the subgenus Argyopes . 

Nephila angustata, Stoi. pi. XX, Pig. 7. 

<j> Cophalothorax longer than broad, anteriorly bluntly truncated 
and somewhat narrow, two converging furrows separating the ocular 
portion from the posterior one, which has the lateral edges curved and 
tinged with brown, as likewise the central region, being distinctly 
depressed, while the rest of the surface is pale yellowish and convex. 

The eyes are placed quite near the anterior end, but not on special 
tubercles ; of the four middle ones the anterior are situated very little 
closer to each other than the posterior, they are all of equal size. The 
laterals are smaller, almost touching each other, arranged in about the 
same line as the posterior middle ones, but more distant from them 
than these among themselves. 

The falces are cylindrical, thick, not much longer than broad, yel- 
lowish with brown ends and short brown claws ; their length is equal 
to that of the sternum ; when in a vertical position they project a little 
beyond the maxillae. v 

The lip is thick, narrow, with parallel sides, obtusely rounded in 
front ; the maxillae are about twice as long as the lip, somewhat nar- 
rower at their base and curved outward, being concave on the outer- 
and convex on the inner side ; both are dark brown. The palpes are 
thin, greenish, with long blackish hairs towards their ends. 

The sternum is narrow, truncate in front and pointed behind, brown, 
with small tubercles opposite each of the first and the third pair of feet • 
All feet are remarkably slender, the first pair being longer than the 
second, then comes the fourth ; the third being, as is usual, the shortest 
and about equal to one half of the second pair ; all arc greenish in fresh 
specimens, becoming yellowish after they had been for a time in spirit, 
with the tibial and tarsal joints brown ; in some specimens the tarsi are 
distinctly brown even in a fresh state. • 

The abdomen is elongated, subcylindrical, high, anteriorly with 
two obtusely rounded black protuberances, strongly projecting over the 
end of the cephalothorax ; the posterior end is obtusely pointed, 
elevated above the spinners and concentrically corrugated. The general 
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colour, above, is silvery white, posteriorly with a yellowish or golden 
tinge. There are three parallel longitudinal black stripes, the central 
one connected about -the middle with each lateral one by two short 
and diverging, dark stripes. 

The sides are marked each with one long white stripe, originating 
anteriorly and terminating at the spinners ; a second white but short 
stripe begins near the posterior end ; the rest of the sides and the 
surface below is black. On the latter . there are three longitudinal 
white stripes between the sexual opening and the spinners ; the central 
one of these is often rather indistinct, the middle portion of the abdo- 
men possessing a conspicuous emerald green spot, while in continuation 
of the lateral stripes there are two white dots on either side of the 
spinners. The epiginium is blackish brown, slightly prominent, 
posteriorly provided with two minute points. 

Length of the ceplialothorax 5 m.m. ; its width in the middle 4 m.m. 

abdomen 8.5 „ „ ; : 4 „ „ 

Length of ono foot of the first pair 24.4 m.m. 

2nd 24 „ „ 

■■■■ — - 1 ■ ~ ■ — ■ 8rd 12.5 ,, „ 

1 4th — — 16 ,, „ 

Loc. Neighbourhood of Calcutta, not common on bushes or high 
grasses ; it has also been obtained by Mr. Peel at Sibsagor in Assam. 
All the specimens that I have examined were females. 


Epeira (Nephila P) cicatrosa, Stoi. pi. XX, Pig. 5. 

9 The cephalothorax is longer than broad, tumid, the ocular por- 
tion being the smaller one, oval, well margined; the posterior is 
somewhat depressed along the longitudinal line, and convex on either 
side of it ; the general colour is pale greenish, with a broad brown band 
along the centre, and two stripes one parallel to each of the curved 
margins ; a short 6treak runs from each of the posterior eyes disappear- 
ing posteriorly at the end of the ocular region of the thorax. 

The central eyes arc rather r distant, the anterior being a little smaller 
than the posterior ; the lateral eyes are close together, but distinctly 
separated, and placed on about the same line with the posterior centrals, 
hut nearer to these than they themselves are from the anterior 
centrals. 
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The falces are cylindrical, somewhat longer than broad, pale greenish 
slightly narrowed towards the tips, and furnished with short brown claws. 

The lip is very small, semicircular ; the maxillae much larger, sub- 
quadrangular, flattened, roundish anteriorly, slightly widened at the 
base where the thin palpi are inserted ; the former two organs are 
brownish, the latter pale yellowish or greenish with a few black stiff 
hairs towards their tips. 

The sternum is longer than broad, truncate anteriorly, pointed pos- 
teriorly, with a slight prominence opposite the base of the lip and that 
of each coxa of the three anterior pairs of feet ; it is deep black, general- 
ly with a longitudinal central yellowish streak, and on its entire surface 
thickly covered with short hairs. 

The feet do not vary greatly in length : the first is the longest, the 
second and fourth are almost perfectly equal, but not much shorter 
than the first, and the third is about equal to three-fifths of the first ; 
they are greenish with minute black dots, giving origin to longer and 
shorter black hairs, and with a few longitudinal black lines on the 
femora, especially conspicuous on their upper sides. 

The abdomen is soniewhat longer than the thorax, the base of which 
it slightly covers with its truncated front edge. OiMhe anterior upper 
portion it has two pairs of pointed prominences, those of the posterior 
pair being a little nearer to each other than the anteriors. These promi- 
nences are, at least on the inner sides, black, but the surface between and 
all round them is rnarblcd and streaked with white, reddish and partially 
with black ; the surface near the posterior end, which is raised above the 
spinners, is blackish brown with a few paler, very fine transverse lines. 
The sides of the body are finely streaked with black and white. The 
inferior side is blackish brown with a white streak on each side, 
running in a slight curve from the sexual opening to the spinners ; 
besides these, two small distant white spots are to be observed below 
the cpiginium, two pairs of similar spots in the middle between it 
and the spinners, two larger white spots on each side of the spinners 
and two white streaks running from the* prominent spinners to the 
end of the body. The epiginium is very little raised and brown. 
Length of thorax 2.7 m.m. ; its width in the middle 1.9 m.m. 

— abdomen 4 „ ; — - ■■ ■ 2.2 „ 

one of the first pair of feet 


11 m.m. 
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Length of one of the 2nd pair of feet, 

3rd 

4th 


10 

6.8 

10 


m.m. 
» 1 1 
i) ii 


It is difficult to place this species in either of the genera Nephila or 
ISpeira , being intermediate between both, and showing that the distinc- 
tion of the two genera is by no means so strict as would be desirable ; 
it has the proportionate length, ofthe feet of an Kpeira and the long 
falcos of a Nephila ; to the last genus it, however, shews in other re- 
spects a greater relation than to the former. 

Loc. Found in shady places between hedges and framework about 
Calcutta, chiefly in gardens. I first obtained this very interesting 
form through my friend, Mr. H. Bennertz, who procured a large 
number of specimens, all of which were females and mostly full grown. 
It builds a large snare, and lives to a certain extent social, but it does 
not grow to a large size. 


META, Koch. 

The species of this genus are in external appearance perfectly simi- 
lar to those of Tetragnatka , the principal distinction of Meta beiug the 
position of each of the two lateral eyes on a common tubercle. To the 
species quoted by Keyserling (Zool. bot. Gesellsch., Wien, 1868, XV, 
p. 830) as belonging to this genus I shall add presently one to all ap- 
pearance new species, from the neighbourhood of Calcutta. 

Meta gracilis, Stoi. Pi. xix, Fig. 2. 

9 Cephalothorax elongated, scaroely half as long as the greatest 
width at the middle; ocular portion narrow, elevated above and 
shorter than the thoracic portion, from which it is separated by con- 
verging grooves; the thoracic part is slightly convex, impressed 
in the eentre, with convex sloping sideB and very little curved 
margins^ 

The eyes are plaocd near tfie anterior end of the cephalothorax ; of 
the middle pairs the two anterior eyes are smaller and closer together, 
than the posterior. Each two lateral eyes are nearly contiguous, 
situated on small prominences, the posteriors being a little larger and 
more distant from each other than are the anteriors. The distance 
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between the lateral and the posterior central eyes is almost greater 
than that between the latter and the anterior centrals. 

The falces are little shorter than the thorax, somewhat depressed, 
furnished with very strong, slightly curved claws lying in grooves pro- 
vided with strongly serrated edges. 

The lip is small, roundish at the tip ; the maxilla™ narrow, flattened, 
with their terminations curved outwards, and nearly double tho length 
of the lip. Tho palpi are thin, about half as long as the falccs, thickly 
Bet with blackish hairs, especially towards their ends. 

The sternum is oval, somewhat elongated, sub-truncate in front and 
pointed behind, slightly emarginated at tho places where tho coxae 
are inserted ; the latter being rather thickened. The feet arc of the usual 
proportionate length, the first being by far tho longest (equal to double 
and a half the length of the abdomen and thorax together) ; then 
comes the fourth, then the second, the third being scarcely longer than 
the abdomen. The colour of all the parts mentioned is a pale brown, 
darker about the region of the eyes, on the falces, on tho lip and at the 
terminal joints of the feet ; the maxillae are pale. 

The abdomen is subcylindrical, perfectly separated from the thorax, 
anteriorly slightly thicker, and posteriorly curved upwards : dark brown, 
finely reticulated with a silvery whiteness throughout ; along the cen- 
tre of the sides runs a narrow thin black lino, accompanied above and 
below by a distinctly whitish undulating line ; another white line is 
seen along the lower margin of the abdomen, and the central portion 
of the latter is occupied by a black band ; a very conspicuous white 
spot is situated laterally near the base of the spinuers, which are 
dark brown and very little prominent ; the epiginium is small, the 
trachean opercula large, sub triangular, rather distant from the ante- 
rior end ; both are of a light brown colour. 

Length of cephalothorax 2.4 m.m. ; its width 1.8 m.m. 

— abdomen 6.7 „ ; 1.5 „ 

of the first pair of feet 22 m.m. 

2nd *13 „ 


4th 13 „ 

Loc. The only specimen was found near Calcutta, in an old tree 
where it had formed a small loosely built snare. 
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TETRAGNATHA, Waloh 

A largo number of the Indian species belonging to this genus are 
distinguished by a long, narrow and subcylindrical body, closely re- 
sembling in this respect, as well as in the bright colouring, the European 
Tetrag. eoctmsa , Linne. Count Keyserling gave a review of most of the 
known species of Tetragnatha (Zool. Bot. Gesellescli., Wien, 1868, XV, 
p. 835 etc.). He enumerates 15 species, accompanied by detailed de- 
scriptions ; most of them are European or American. The review is, 
however, not to be considered a complete one, for there are numerous 
other species described by A. Adams (Ann. Mag. Nat. Hist., 2nd ser., 
vol. vii), by Doleschall, Blackwall, and others. The only question 
regarding theso species to decide would be, whether they really are 
Tetragnatha , or whether they belong to any of the allied genera. 
Blackwall described lately an Indian species, Tet . dccorata in Ann. 
Mag. Nat. Hist., 1864, 3rd ser., vol. xiv, p. 44. 

Tetragnatha irridescens, stoi Pi. xviii. Fig. 3. 

? Ccph^lotliorax about one-third longer than broad, having the 
ocular portion considerably narrowed posteriorly ; the thoracic oval, 
with curved sides and slightly more contracted at the base, depressed 
about the centre towards which numerous dark brown lines converge ; 
the general colour is light, almost flesliy brown, and the whole surface 
covered with very short whitish hairs. 

The eyes are placed near the anterior truncate edge of the thorax in 
two almost parallel rows, very slightly curved forward ; those of the 
anterior middle pair are a little more prominent than others, and the 
anterior lateral eyes are the smallest, the remaining being of pretty 
nearly equal size. * 

The falces are long, subcylindrical, somewhat depressed, light brown 
with strong dark brown claws, lying in grooves with serrated edges. 

The lip is short, semicircular with the edge somewhat bent outward ; 
the maxilla; are about three times as long as the lip, and half the 
length of the falces, somevfhat dilated and curved outwards at their 
ends ; the palpi are filiform inserted above at the base of the maxillro 
which are, however, not tliickoned at this place. 

The sternum is heart-shaped, elongated, posteriorly pointed, slightly 
convex, smooth and indented at the places of insertion of the cox*e. 
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The feet are very slender, clothed -with thin whitish hairs, and a 
few longer blackish spines intermixed ; their proportionate length 
is the same which characterizes the genus ; they are like the sternum 
light brown with the terminations of the joints somowhat darker. The 
abdomen is regularly cylindrical, slightly turned upwards at the end, a 
little more than three times as long as broad ; blockish, finely reti- 
culated with silvery white and green dots ; above, a very narrow black 
line runs along the centre, giving off other short oblique lines ; the 
ventral portion is occupied by a longitudinal broad black band, which 
extends over the slightly prominent epiginium and the spinners. 

t ®he male docs not appear to differ in size from the female ; it 
has the falcos a little stronger, the cephalotliorax somewhat darker 
brown ; and on the abdomen of the specimen, examined, I did not 
observe any dark dorsal line. Tho last joint of the palpi is long, 
strongly thickened, and gradually attenuating towards the end ; the 
flagellum is short, simply curved and slightly thickened terminally. 

d Length of the cephalothornx 1.7 m.m. ; its width 

in the middle* 1 m.m. 

abdomen 4*3 „ „ ; , 1 „ „ 

one of the 1st pair of feet, . . 21 m.m. 

■ 2nd 12 ,, ,, 

■ 3rd 6’5 ,, ,, 

■ 4th ,, • 10 ,, ,, 

This species appears to be the eastern representative of the common 
European T. extensa f which is also known from Africa and Western 
Asia; it can bo, however, readily distinguished from tho latter by the 
greater length of the cylindrical abdomen in proportion to that of the 
thorax, by thdfcmootli sternum, less diverging falces, (fee. 

Log. Neighbourhood of Calcutta ; rare, on foliage. 

GASTRACANTHA, Lriv. 

Subgenus , ISACANTHA, Sim. (Hist. nat. dcs Araignees, p. 286.) 

Simon suggests the formation of a numbSr of subgenera of Qastrctcan- 
tha according to the number and proportionate length of the spines of 
the abdomen. In the present form there is one pair of spines on either 
side and one pair posteriorly, all the spines being very nearly, or 
perfectly, equal in length. 
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Gastracantha (Isacantha) Canningensis, Stoh 

PI. XVIII., Fig. l. 

$ Ce|)halothorax quadrangular, nearly twice os broad as long ; 
above in the middle, at the anterior and posterior edges, and at the 
anterior comers somewhat prominent; upper surface covered with 
small hairs ; uniform brown. 

The anterior central eyes are situated in front on the median projec- 
tion of the thorax, the posterior ones are somewhat higher, and very 
little more distant from each other, than aro the former among them- 
selves. Tho lateral eyes are placed together on each of the lateral pro- 
jections ; the anterior ones are much the largest of all, and the posterior 
ones so small’ as to be hardly conspicuous. The falces are short, very 
thick, inflated, vertical, with strong articulated claws, fitting into a 
groove with finoly serrated edges ; both are brown, the claws blackish. 
The lip is minute, semicircular, slightly angular at the tip ; the mnxillas 
much larger, thick, roundish, bent outwards ; the palpi aro rather 
short, insorted at tho upper external bases of the former, both are light 
brown. Tho sternum is subtrigonal, somewhat elongated, truncate 
in front and pointed behind. The feot of the fourth pair are the 
longest, about equal to the total length of the body, those of the first 
pair aro somewhat shoiter, the second again shorter, and the third the 
smallest. All tho coxa) aro very short and thick, the femora broadly 
flattened with rather sharpened anterior edges. The general colour of 
the feet is brown, the coxiu and the thickenod ends of the joints being 
blackish, and covered with short hairs. The claws of the tarsi are very 
small and black. 

The abdomen is abovo coriaceous, hardened, anteriorly with a 
convex margin, and a very small central notch ; on dUh side are two 
thick protuberances, inflated and turned upwards, and terminally 
provided with very smafll dark spines, the anterior of which is slightly 
smaller than the posterior ; the posterior margin is entire, slightly 
rounded, and higher than the anal end which terminates with two 
thick diverging almost horizontal processes, each also supplied with a 
small spiuo. The whole surface ispuncturcd and covered with very short 
hairs : along the anterior margin there are eight black oval impressions ; 
one, the largest, is situated between each of the lateral processes! 
and nine are along the posterior margin, the first of them beginning on 
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either side at the hinder portion of the posterior lateral process. In the 
middle of the carpace there are two rounded depressions between the two 
anterior lateral processes, and two between the posterior ones, some- 
what more distant than the former. Above each of the lower 
imp&ssioiH there is a large yellowish spot, and above this laterally, 
a very small groove. In the central longitudinal lino of the carpace 
are placed four little punctures, one below tho-other, and then two pairs 
of equally small ones, situated between the two posterior lateral pro- 
cesses. Beside these there are a number of other small punctures or 
impressions, but they do not appear to bo regular and constant. The 
prevalent colour of the upper surface of the carpace is yellowish brown, 
tinged with a reddish hue, produced by short hairs ; those being, 
however, very easily worn off. 

The lower surface is strongly convex, deeply corrugated with nar- 
row furrows ; the five spinners arc black surrounded by a raised 
roundish oval edge ; a very strong vertical and pointed protuberance is 
situated in front of the genital opening, with the roundish trachcan 
opercula laterally and deeply placed. 

Length of cephalothorax 15 in.ra. ; its width 3*2 m.m. # 

abdomen * without posterior spines 5.5 % „ „ 

Width of the samo measured between the two lateral spines 8 m.m. 

Length of one of the 1st pair of feet 6 „ „ 

2nd 4-8 „ *, 

3rd 4 5 „ „ 

4th 7-5 „„ 

This species appears closely to resemble Gait, hdva, Black., (Ann. 
Mag. Nat. Hist., XIV, p. 42) from which it can bo distinguished by 
the thick processes with very short spines, the want of streaks on 
their underside, nine equally large, -instead of ten, -posterior marginal 
depressions of which the two central ones are minute, by the vertical 
process before the genital opening, by the want of a longitudinal furrow 
on the thorax, etc, 

Loc. A single specimen was found * few miles South of Port 
Canning (S. E. of Calcutta) on bushes, ^here it had made a small snare 
between the leaves. 
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EXPLANATION OF PLATES. 

Plate XVtll. 

Fig. l. # 9 Oastraemtha (Isacantha) Canningensis , Stol., p. 248 ; 1, upper-, 
1 a, lower view, 1 b, frontal view of a portion of the cephalothorax, shewing 
the relative position of the eyes, the size of the falces, Ac. j — all ^gurerf*are 
drawn to twice the natural size. 

Fig. 2. Qagrella abrata , Stol., p. 213 j 2, upper view in natural size ; 2 a, 
and 2 b , upper and lower views in four times the natural size ; 2 c, side view of 
the smooth ocular tuberolo with one eye. 

Fig. 3. A Tebragnatha vridescens, Stol., p. 246 ; 8, upper view, natural size ; 8 a, 
upper view of the front part of tho thorax with the two rows of eyes, the faloes 
and palpi Ac., enlarged 6 timos ; 3 b, side view of the terminal joint of the left 
palpus with the small flagellum ooilod in, enlarged 8 timos. 

rig. 4-6. $ & s Oaleodes orientalis, StBl., p. 209 ; 4 and 5, upper viewB in 
natural size ; 4 a, internal view of the metatarsal and tarsal joints of the loft 
palpus, throe times the natural size; 4 b t side view of the^tarsal joint only ; 5 a, 
side view of tho body of the $ , showing tho appendage of one of the falces and 
6 appendages of the coxa and femur ; 5 b, view of the internal side of the tar- 
sal joint of <j>, three times natural size. 

Fig. 6. ?, Epcira (Argyopes) stcllata , Stol., p. 234; 6, upper view, natural 
size ; 6 a, frontal view of the ocular portion of tho thorax, shewing tho distri- 
bution of the eyes, the proportions of the fnlccs, length of the palpi, &o. 

# Plate XIX. 

Fig. 1. Tclyphonus Assamemis, Stol., p. 20^; 1, upper view of a fnll grown 
Specimen, natural size ; 1 a, front view of the mouth with tho pen ultimata joints 
of the ohelioeros ; 1 b, uppor view of tho anterior portion of tho thorax ; 1 c, 
basal joints of tho chelieoros, as soen below ; 1 d, the three right lateral eyes in 
their relative position; (l a — c, are enlarged twioo the natural size); 1 c, a 
portion of the metatarsal and the tarsal segments with tho terminal claws of 
tho second loft foot ; 1 /, a portion of tho metatarsal and tho tarsal segments 
of the first right foot; — (1 e and 1 /, uro enlarged four timos). 

Fig. 2. 9 Meta gracilis , Stol., p. 244 ; 2, upper-, 2 a, lower view, twice tho 
natural dimensions ^ b, ocular portion of the thorax shewing the disposition 
of the eyos; 2 c t view of the falces and tho maxilla) and also shewing the outline 
of the lip,— (2 b and 2 c, are enlarged four times). 

Fig. 8. 9 Thomisns pugilis , Stol., p. 226 j 3, upper view; 3 a, frontal view of 
the ooul&r portion of the thorax with the faloes and palpi ; 8 b, shewing the 
sternum, the lip, maxilla) and tho two basal joints of the palpi; wll figures aro 
enlarged three times ; $ , 3 c, upper view, natural Bize ; 3 d, inner view 4 the 
two terminal segments of the right palpus with tho long flagellum ooiled iu a 
large cavity. 

Fig. 4. $ Scytodes propinq wa, Stol., p. 232; 4, 4 a, 4 b, upper-, side-and lower 
vieWfc, twice the natural size ; 4 f , frontal view of tho ocular portion of tho tho- 
rax, shewing the position of the eyos, — enlarged four times. 

Plate XX. 

Fig. 1. 9 Sphasus x riridanus, Stol., p. 220 j 1, upper view, natural size j 1 a, 
relative position of the eyes ; I b, front view of the head and of the falces ; 1 c, 

* la all figure* the feet are drawn in their fall lengths. * 
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lower view of the lip and m&xillee ; — (1 a, is enlarged three times ; 1 b and 1 c, 
are enlarged twice). 

Fig. 2. $ Sphasus similaris, Stol., p. 222 j 2, upper view, natural site ; 2 a, 
lower view shewing the relative length of the Up, maxilla) and falces ; 2 b, eyes. 

$ c, inner view of the 4 last joints of the right palpus, shewing the flagel- 
lum in the last inflated segment, — enlarged six times. 

Fig. 3. '2 Dolomedes longimanus , Stol., p. 218 ; 3, upper view ; 3 o, position 
of the eyes, twice the natural size ; 3 b, lip, maxilla) and basal joints of the pal- 
pi, enlarged three times. 

Fig. 4. 2 Thomisus Peelianus , Stol., p. 229 ; 4, upper view, natural sizo ; 4 a, 
eyes ; 4 b, lip, maxillae and basal joints of palpi j enlarged twice.’ 

Fig. 5. 2 Epcira cicatrosa , Stol., p. 212 ; 5, upper view ; 5 a, side view of an- 
othor specimen, — both enlarged twice ; 5 b, oyes and 5 c, lip, maxillae and basal 
joints of the palpi — enlarged four titles the natural dixnonsions. 

Fig. 6. $ Thomisus elongatus , Stol., p. 227 ; 6, upper view, enlarged twico ; 
6 a, front part of this ocular portion of the thorax with the eyes j 6 b, lip and 
maxilla) &o., — enlarged throe times. 

Fig. 7. Ncphilcb anqustata , Stol., p. 241 ; 7, upper view, natural sizo; 7 a, 
anterior part of the ocular portion of the thorax, Shewing the relative position 
of the eyes, — enlarged ; 7 b, front view of the ocular portion with the falces, 
slightly enlorgod; 7 c, lip, maxillae and basal jointB of tho palpi, twice the na- 
tural size. 

Fig. 8. 2 Epewa braminica ;, Stol., p. 238 ; 8, upper view, natural size ; 8 a, 
relative position of tho oyes ; 8 b, lip and maxillce ; 8 c, fro%t and sido viows of 
tlio epiginium, — all enlarged. * 

Fig. 9. Hersilia Calcuttemis , Stol., p. 216 ; 9, upper view, natural size ; 9 a, 
eyes ; 9 b, front view of tho ocular portion of the thorax with the full length 
of the falces ; 9 c, lip, maxillao and basal joints of the palpi ; — all enlarged. 

Fig. 10. Gagrella signata , Stol., p. 214 ; 10, upper view of the body, showing 
the cheliceres, palpi and the coxdo, enlarged three times; 10 a, side view of the 
body, and 10b, the.left second foot,— both in natural size. * 

Fig. 11. Gagrella airata, Sfcol., p. 213 ; upper view of afhorfc, bnt most com- 
mon variety, enlarged three times. 

Fig. 12. Epevra ( Argyopes ,) maminillaris , Stol., p. 236 ; 12, upper view, na- 
tural size ; 12 a, eyes; 12 b, front view of tho ocular poition of the cepbalotho* 
rax ; 12 c, lip^maxillso and basal joints of the palpi, — all enlarged. 

Fig. 13. Epeira hirsutula , Stol., p. 239 ; 13, upper view, three times natural 
size ; 13 a, eyes ; 13 b, front view of th§ ocular portion of the thorax and the 
falces,— enlarged. 
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Analysis of the Khettree Meteorite with an account of its fall , 
by D. Waldie, Esq., F. C. S. 

[Bead and received 2nd Juno, 1869.] 

The Meteoric stone of which the analysis is given in the following 
pages, fell near Khettree, Raj put ana, and tho sample was supplied to 
me by Mr. W. Stotesbury of the Topographical Survey, who at the 
same time communicated an interesting account of the circumstances 
of the fall, of which he was to some extent personally cognisant. 
The account I shall give in his own words from his letter to me. 

11 Whilst employed in making a Topographical Survey of a portion 
of Shekawattie in Rajputanu in February 1867, (I forget the exact 
date)* I was out at work one morning at about 9 ^o’clock ; I was sud- 
denly startled by a loud report resembling that of a cannon at Khettree, 
the seat of a petty prince, about 11 miles distant to tlio % south of tho 
place where I was thou working. The first report was followed by 
two more, loudor than the first, but a little to the east of tho place 
whoro I imagined I heard tho first report ; these three were succeeded 
by a regular roll, resembling musketry heard at a short distance. 
The day being a beautiful bright one, and no clouds to be seen any- 
where, and also seeing no stones falling, I did not know what to 
make of this, to me, strange atmospheric phenomenon. I immediate- 
ly communicated the above facts to the Editor of tho Delhi Gazette , 
asking to know wliat these strange reports in the air meant and tho 
cause thereof. The day after I had posted the letter, I was informed 
by some villagers that the day before, they heard the roports, and that 
a shower of Aerolites had fallen, and that the stones had been seen by 
them. Mr, Robert Todd, a friend of mine, and in the same«survey 
party as "myself, seeing my query ill the Delhi Gazette, regarding 
these reports, wrote to the Editor of the above paper informing him 
that they were caused l>y a fall of Aerolites ; he was at that time 
working about ten miles to the east of me, and describes the reports, &c., 
the same as I have mentioned already. The showers of stones, a* I 
learned afterwards from the villagers, amounted to about 40, which 
fell chiefly near a village callod “ Saonlod,” 3 miles to the north of 

* Mr! Stotesbury has sineo found from an entry in one of his books that the 
date was 19th January, 1867. , * 
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Khettree in Shekawattie, Rajputana, Lat. 28° 9' 45" N., Long. 76° 
51' 20" E., and about 90 miles 8. W, of Goorgaon .near Delhi.” 

u The natives, not knowing what to make of these stones, and b&ing 
just as superstitious, if not more, than all natives of India, put it 
down to the vengeance of some offended deity : they, therefore, set about 
gathering all the stones that they could find ; these, they .afterwards 
pounded down to powder and scattered this to the breezo, (fee., so as 
not to let the vengeance of the offended god redound on them. No 
sooner did I hear of the fall of the stones, and ascertained the exact 
locality, I sent all the sowars attached to my camp, to scour the 
country round about the placg, with the intention of procuring as 
many of the stones as possible. I was very nearly too lato, as be- 
tween them all, they only managed to got the piece I sent down to 
you, and that by a promise 5 a large reward. I cannot fully describe 
to you the fcaivof the inhabitants of the villages adjacent to where 
the stories fell, aud their amusing and queer descriptions as to tlicir 
ideas of the cause, and nature of the Aerolites.” 

" I am sorry I had not an opportunity of viewing one of the stones 
before they had been broken by the foolish villagers, as I should 
have then been able to give you the real size, &c., of them ; but from 
descriptions given me by tlbe more respectable class of natives, I 
should say the stones were about the size of a 24-pounder shot, quite 
round, with a blackish appearance on the outside, and impregnated 
with a sulphurous smell. They fell with such velocity that they 
sank two or three foot into the ground, a sandy soil. The men who 
gave me these descriptions, I summoned and questioned them my- 
self ; of coarse as is natural with natives, I received all sorts of 
commuffications regarding the fall of the stones, but they are not only 
as foolish as they are untruth fat, so it is no use ray giving them you. 
The descriptions I have now given you, may be relied on, as they are 
collected by myself, from personal interviews with the more informed 
and respectable class of natives, such as Mahajans, Pataels and the 
Raj officials ; and I only kept those descriptions that tallied with 
others 1 had previously received from others.” 

The stone is partly of a light bluish grey colour, partly of a much 
darker grey, in some places the two portions lying in contact like two 
strata, in others nodules of the one imbedded in the other. The broken 
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surface is studded over with metallic particles, many of them having a 
bright metallic lustre, and there arc also observable by aid of a lens, 
spots of a yellowish or brown colour from oxidation of the Iron, and 
granules of a greenish yellow colour and translucent appearance,* pro- 
bably Olivine. Spherules of earthy matter aro also visible and round 
cavities in which others have *bcen imbedded. When coarsely powdered 
the spherules are more visible, and when more finely powdered and 
examined under water with the lens, the lighter portion of the stone 
exhibits a considerable quantity of a nearly white crystalline matter, 
the particles of which aro tolerably uniform in size, mixed with small 
angular fragments of black, brownish, opaque and greenish yellow 
translucent minerals, and irregularly shaped but rounded particles of 
Iron. The dark grey portion exhibits the same appearances, but with 
u much larger proportion of dork-coloftred earthy minerals. The 
particles of ‘the iron having resisted trituration nov^ appear much 
larger than' the others. After the metallic matter has been removed 
by acid, the remainder seems to consist of the white fine crystalline 
matter, observed in the original light grey portion of the stone, mixed 
with a few black particles. The stone is not very hard, and but for 
the particles of Iron, is not difficult to powder. 

It is covcrod with a dark grey nearly* black crust, cellular on the 
surfaoo and corrugated somowliat longitudinally, and of about one 
third of a millimetre thick. 

Many of the older analyses of Meteorites are very imperfect, being 
Very defective oven in the detection and estimation of the chemical 
constituents. Of lato the chemical examination has been much more 
complete, and improvements have been made in their proximate analysis, 
obviously a matter of the greatest interest. The most recent #f these 
investigations have boon the very Valuable ones by Daubree and 
Mounier of the Museum of Paris, chiefly on Meteoric Iron, for the 
separation of tho uucombined metal from the sulphides and phosphides 
and other constituents. As my attention had not been previously 
directed towards the analy&s of Meteorites, I did not notice their 
papers so early as would have been desirable, and lost time and labour 
in the first processes employed. The separation of the earthy minerals 
is still very imperfect, and there arc no very obvious means available 
for this purpose. 
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The general plan of analysis followed was to act upon the powdered 
stone first by acid solvents, and afterwards to extract the Silica sot 
free from combination by boiling with solution of Carbonate of Sbda. 
The matter resisting the action of these agents was attacked in the 
usual way by fusion with alkaline carbonate or with baryta. The boil- 
ing- with Carbonate of Soda was troublesome, the solution could not 
be filtered perfectly clear : it always carried with it a small portion of 
tmdecomposed mineral in a fine state of division. 

The constituents were those generally found in metooric Btoncs of 
similar appearance. The part soluble in acids consisted chiefly of 
Silicate of Magnesia and Iron, with interspersed particles of Nickel 
Iron, and Sulphide of Iron. The part insoluble in acids was also chiefly 
Silicate of Magnesia and Iron, but with a much larger proportion of 
Silica. 

The analysis of several different portions shewed a ctktain variety 
of composition. Thus the insoluble matter varied frOm 89*5 to 42*6 
per cent, of the whole. In the soluble portion, the total amount of Iron 
varied from 24*7 to 27*7 per cent, in all states. As the particles of 
Iron differ very considerably in size, it follows that as the proportional 
quantity of these varies, so must that of the other constituents. 

But treatment with acids did not shew the amount of Iron in the 
free state as distinguished from that in combination. Iodine answered 
better, but acted partially on the sulphide of Iron as well as on the 
uncombined metal. Recourse was had to the solvent lately proposed 
by Meunier, solution of bichloride of Mercury, which dissolves tha 
uncombined metal only : the mercurous chloride produced was re- 
moved by a current of chlorine, record ing to his plan, and metallic 
mercury by heat ; the remaining mineral was then treated by hydro- 
chloric acid, preferably* with addition of some nitric acid. From the 
amount of Iron found in this acid solution, a proportion was deducted 
as combined with the Sulphur and Phosphorus, the remainder was 
calculated as oxide. The Sulphide of Iron was taken as Fo , S 8 , 
Troilite, as contended for by Meunier. • The whole of the Nickel is 
supposed to be in the state of alloy with Iron though probably part 
exists as Sulphide. 

An attempt was made to separate the light-coloured portion of th$ 
stone from the dark, so as to compare their composition in the princi- 
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pal points. The light-coloured portion was got free from the dark, 
but the dark remained still mixed with a considerable portion of the 
lighfr’Coloured* The differences observed wilt be pointed out after the 
results of the general analysis have been given. 

A little Phosphorus was found, and is supposed to exist in combina- 
tion with Iron, 1 eq. to 3cq. Iron, — Sehreibersite. 

The results of analysis are as follows : — 

Dried at 212° F. 


Iron, T _ t f ... , 

16-98 

91-54 

Nickel,. . . 

1-26 

6-79 

Cobalt, 

•21 

115 

Chromium, 

•10 

•52 

Nickel Iron, 

18-55 

loo 

Iron, 

2-69 

51-54 

Sulphur, ...’ 

176 

33-71 

Iron, 

•65 

12-46 

Phosphorus, 

•12 

2 29 

Troilitc and Sehreibersite, 

5*22 

100 

Magnesia, 

13-76 

3911 

Lime, 

•68 

193 

Soda, 

■09 

26 

Protoxide of Iron, ... 

751 

21-85 

Alumipa, 

•41 

117 

Silica, 

10-73 

30 50 

Loss ; removed by Carbonate of Soda with 



the Silica, v 

200 

5-68 

Earthy matter soluble in acids, 

8518 

ioo- 

Magnesia, .* 

4 1004 

23 70 

Lime, 

1-69 

400 

Soda, with trace of Potash,. 

•78 

1-84 

Protoxide of Iron, 

3-65 . 

• 

8-62 

Oxide of Chromium, 

• -40 

•95 

Alumina, 

1-36 

3-22 

Silica, 

24 44 

67-67 

f Earthy matter, insoluble in acids, 

42-36 

100- 


101*31 
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The earthy matter insoluble in acid is Aug i tic in character and 
closely resembles in composition the minerals Tremolite and Actynolito, 
except that above two-thirds of tlie Lime in those minerals is replaced 
in this by Protoxide of Iron. It also contains Chronic Iron to the 
extent of 1*39 per cent., or *59 per cent, of the entire stone. 

The earthy matter soluble in acids is somewhat similar in composi- 
tion to Chrysolite or Peridoto, but contains a larger proportion of 
Magnesia ntul Iron. There is probably a much greater mixture of 
different minerals than in the case of the insoluble portion. 

There is a little Chromium soluble in acid, and also soluble in 
Iodine, at least partially. I have supposed it to bo a constituent of 
the Nickel Iron alloy. 

Several portions which had been treated with acids (in which con- 
sequently uncombined Iron could not be estimated) contained in the 
soluble portion more Silica than is given in the above analysis ; about 
2 per cent. more. The proportion of matter insoluble in acid in 
these cases was about 39*5 per cent, of the whole stone. 

Attention was directed, as already stated, to the differently coloured 
portions of the stone. Analysis gave the following results — 

Light coloured. Dark coloured, 



* 

chiefly. 

Specific gravity, in small pieces, 

. 3743 

3-612 

Ditto ditto jjgain wetted, 

. 3-7(53 

3-701 

Ditto in powder, 

. 3-818 

3-720 

Constituents soluble in 

acids : 


Uncombined Iron, 

17.77 

16 20 

.Sulphur, 

1 75 

177 


13-65 

13-88 

Protoxide of Iron, 

6 07 

7-76 

Cobalt, 

all, or 

none, or 


nearly all. nearly none. 


The portion insoluble in acids differed little in* the two kinds. It 
will be observed that the principal- difference is in the relative pro- 
portion of uncombined and oxidised Iron, the dark portion containing 
most oxide of Iron, the light part containing most uncombined Iron* 
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and all or almost all the Cobalt. The higher specific gravity of the 
liglit-colonred portion accords with the greater quantity of metallic 
Iron it contains. The state of oxidation of the iron was not experi- 
mentally determined, but was assumed to be that of protoxide, in 
accordance with the analyses given of similar terrestrial minerals. 
The cause of the difference between the loss of weight sustained by 
boiling the mineral after the action of acids and the weight of tlio 
Silica obtained, appears to depend upon small quantities of other con- 
stituents removed by the Carbonate of Soda in solution, or in very 
fine states of suspension. In one cxpei iuient made witli great care, the 
difference of weight was nearly accounted for in this way in Alumina 
and Oxide of Iron, Lime and Magnesia. In this ca*u, the loss of 
weight by Chub, of Soda was 12 0 1 5 grs.,tlie Silica obtained 11‘5G3 grs., 
loss only *452 gr : of the above constituents there was obtained 315 gr. 
leaving only unaccounted for *137 gr. from 100 grs. of the stone. 

1 have compared its composition with that of other stones, as given 
in Buchner’s Treatise oil Meteorites, Licp/ig, 1803, and find it bears a 
pretty close resemblance to that of u Blansko,” (Brunner Kreia, 
Mudircn), November, 1833, and that of “Jnsel Oesel” in Ilussia, 
April, 1855, and a still closer one to that of “ Klein- wendeu” by 
Nordlmuson, Prussia, of September, 1843. 
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A Contribution to our knowledge of Pelagic Mollmca , by Captain 
G. E. Fryer, Madras Staff Corps. 

[Received lOtli March, read 2nd Juno, 18G9.] 

Having during tlic last ten years made four voyages round the Cape 
of Good Hope, and enjoyed some opportunities of studying the habits 
of Ptrmpnds ; and understanding that, information regarding them, 
would not be unacceptable to the Bengal Asiatic Society, I have tho 
pleasure to furnish the following particulars. Thinking also that a 
few directions may be of use to intending collectors, I have appended 
some information regarding this point at the end of this paper. 

Pteropods are essentially pelagic animals, rarely found in tho neigh- 
bourhood of coasts. Sume are naked, while others have their bodies 
enclosed iu a shell which, wherever it exists, is exceedingly light and 
delicate. They are taken singly or in pairs, or in shoals. They vary 
from the size of a hazel-nut to that of a pill’s head. They jerk along 
the mu face of the water by the aid of two muscular appendages, from 
whose wing-like character the name of the class is deiivod. They 
generally lise to the surface after sunset, and disappear with daylight, 
not as some have supposed for the purposo of breathing, since, for 
the aeration of their systems, the majority possess a special branchial 
cavity into which the external water has free access. So regular, 
however, is their appearance after dark, that D’Orbigny regarded it as 
the evidence of design. 

All observers of Ptcropnds are aware that, although for tho most 
part they are blind,* their susceptibility of light is very great. 
When captured and placed alive in a tumbler of sea- water in a dark 
spot, they protrude their fins, and flap them away vigorously; but 
no sooner is the light of a lantern turned on them, than they collapse, 
sink and lie motionless at the bottom. 

I suspect then, with M. D'Orbigny, that light controls the move- 
ments of these interesting animals. It is probable that as light 
dawns, each sinks to that depth suited to its individual sensibility, 
and sustaining itself in the fluid by its own specific gravity ; it ad- 
justs its. position as light recedes, by instinctively rising until it finds 
* Clio excepted. 
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itself at the surface, easier and more expanded than when compressed 
in the depths below.* 

Now those learned in matters of hydrography, say that the propa- 
gation of light through water is not carried far below the surface. 
Its influence at the depth of 300 feet is scarcely equal to the glimmer 
of twilight, and below about 700 feet there is probably perpetual 
darkness.! 

If this bo so, may wo not assume that the vertical range of thdse 
species at least, against whom the letters D. O. N. stand, (see tabic, p. 
209) would be between 1 to 50 fathoms ? The following experience 
regarding three of those species, sorves to strengthen this view. On 
the night of flic 2nd of October, 1800, while rowing round lloss 
Island — the head quarters of the Port Blair settlement at the Anda- 
mans, — in an open boat 1 took to seaward of it II. quadridenlata , 
II uncinata , and II. limbula . By the charts I find the depth 
thereabouts varies from 9 to 50 fathoms. 

Before referring to the table, I will give one or two extracts from 
my notes during the outward voyages in 1800 ayd 1808, which I 
think may interest the readers of the Journal. 

8.30 a. M., one or two Cgmbulia , nothing until 

12.30. i». m., two II. / ridentuta, with number- 
less embryonic forms. 

1.30. P. m., six II. trid . with Salpa. 

4.30. v. m. Ilgdrozooids and Sa/jpa. 

7. P. m. throe 1L uncinaia , medium size. 

7.30 r. m. Dozens of Sagitta , imbedded in 
myriads of red Entomostraca (Copepods). 

7.45. p. m. Bag full of red Entomostraca, Sagitta , 
and two JT. uncinata , medium size. 

8. p. m. Sudden and total disappearance of red 
Entomostraca , succeeded by with yellow 

nuclei, and some Medusa, in which were 

. ' 4 

imledded numbers of 1 i ala ?it turn australe. 

9.30 v. ai. Two or three Clcodora pgrami - 
data of different sizos. 

* Some species, however, seem quite iudiflbreut to solar influence, 
t Peterxu&nns Atlas. 


1800. Dec. 7, 

S. Lnt. 39° 55', 
E. Long. 42° 12', 
Therm. 03°, 

Sea 07°, 
Countercurrent. 
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The points of interest in the above entry are threefold : — 

First, — the capture of II. tridentata (II Forskaldii of D’Orb.) at 
noon-day, D'Orbiguy having recorded it ns nocturnal in its habits. 

Second, — the appearance in scores of Halantium awttrale. As Capo 
Horn is its recognized habitat, its presence so far to the eastward was 
interesting. The Salpian mass in which these animals were imbed- 
ded was nearly a foot deep in the bottom of the net. 

Third, — that which relates to the red Entomostracn : but, as they 
form a group in a separate class, I will merely say hero, that this was 
the second time they had disappeared suddenly at the same hour, rlz. 
when night was closing in. Oil each occasion, they were followed by 
small Salptc with yellow nuclei, probably immature forms of S. maxi- 
ma within whose organisms, however, there was no appearance of 

The net was over from 6 till 10 r. M. At 
7.30 v. n. took a solitary specimen of 
Clvodora pyvamidata . During the middle 
watch from 12 to 4 a. m. the Captain’s net 
was iu use, and brought up numbers of Plaro- 
poih ? and other marine animals. 

The next evening the net was again over 
from 6 to 10.30 p. m. and nothing whatever 
came up, but three fragmentary Diphyzooids. Thus on two successive 
occasions from sunset until 10 p. m., no living thing, except those 
above named, was brought up, yet during the middle of the night 
largo hauls were made. Withiu equatorial limits, however, I huvo 
generally found the middle watch to he the best time. 

The vessel here was in the neighbourhood of strong currents, and 
they are as wo know the consequence of a disturbance in the aqueous 
equilibrium caused by a high temperature and great evaporating 
force.* Can it be that in these latitudes the process of evaporation lias 
anything to do with the vertical movements of these little creatures? 

For some days fsee it noted that about here the sea was very phos- 
phorescent. It is thought by some that when such is the case, you 
are unsuccessful with the bag. hut I have never found that it makes 
any difference. 


Fntomosfraca. 

1868, June 25, 

N. Lat. 5 n 42', 

W. Long. 22° 42', 
Therm. 79°, 

Sen, 81 Q , 

Strong current to 
N. E. 


* Maury. 



262 


Contribution to our Inmvledge of Pelagic Mollusca. [No. 4, 

Tlic table (see p. 269,) accompanying this, lifts reference merely to 
those Pteropods which arc furnished with an external shell ; the 


Thecosomata of do Blainvillo. 

It shows that tlio- 

Atlantic Ocean contributed 23 species. 

Indian Ocean 

yy 

23 „ 

Southern Ocean 

yy 

11 ,, 

Hay of Bengal 

ti 

11 „ 


It will also be seen that the majority of tlioso species can hear a 
great difference of temporal urc, for example IJ . uncinata , Cl. pyrrtmi- 
data> Sp trial in rodralis. On .such as these the currents have doubt- 
less a strong diffusive influence, and although the Cape of Good Hope 
may servo in souk* measure to isolate the iauna of the Indian Ocean, 
yet the number of species in the South Atlantic common to it, 
proves that the two populations do mingle,* and not only so, but that 
some of the fauna of the Indian Ocean finds its way up to, and doubt- 
less tin ough the great equatorial current in the Atlantio.+ 

As far as my own observations go, ami from wluit I have gathered 
from those of others in the same field, I think the following species 
arc peculiar to that portion of the North Atlantic through which out- 
ward ships shape* their course — 

1 . Jlyttlaa innobrtnichia, 

2. II. long ironing 

3. 21. mucronafa (?) 

4. Cleodora halanlium , 

also the large coloured variety of II. gibbosa, figured by Kang, pi. x, 
figs. 3 and 4. 

To the Indian Ocean, or more properly speaking, the Indo-Paeific 
province} I would assign the following species — 

1. Hyalcca Jlava , 

2. U. global 08 a , 

3 . II. affinity 

4. II. tridenlata (/) 

<* 

* Tho drift current of the S. fi. trade wind doubtless having much to do 
with this. 

f Woodward, * 

J A bottle thrown overboard leagues N. E. of Ascension from the Ame- 
rican ship Lady Montagu in October 1820, was picked up on the llunwuy rocks 
on the West coast of Guernsey in August, 1821. 

Vide p. 155 of the Naut. Mag. for 1854, 
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5. Clcodora cuspidata, 

6. Cuvier ia oryza, 

7. Sjnrialis troch ifonnis, 

8. 11. uncinata (?) 

I agree with Hang in thinking that Cutler ia rosea is an immntnro 
form of Cuv . collummr,lla y anil I also think Cuvieria on/za (Henson) 
is a still younger form. I have repeatedly taken Cun. rosea and 
On vie via oryza with the apex entire, as well as fractured, and of all 
sizes. The three forms are doubtless one and the same shell. 

To the Southern Ocean belong — 

1. Defiant i uni australe ) 

2. Jl. recur rum (/). 

The remaining seventeen (or fifteen, if we exclude Can. coll, and 
Cuv. rosea) are common to the Atlantic and Indian Oceans. 

As regards their habits the talde shows that — 

12 species arc strictly nocturnal, 

7 „ are crepuscular and nocturnal, 

12 „ ^rc indifferent to solar influence. 

Observations are, however, not sufficient yet to afford proper expla- 
nation of much that relates to the habits and geographical distribution 
of these interesting little creatures. Time alone can accumulate that 
number of well-ascertained facts which is much required. There are 
many intelligent and some enthusiastic workers in Mr. Green’s em- 
ploy, and if men so interested as Captain Edward Jones, and Mr. 
Salier of the “ Superb” to whose assistance I am greatly indebted, 
would from time to time publish the results of their observations, and 
so stimulate others to varied and continuous experiments, uncertainty 
regarding these animals would soon he dispelled. 

Diagrams were framed, showing the undulations of the temperature 
of the air, and of the surface temperature of the sea, as registered 
during two outward voyages round the Cape of Good Hope. On the 
first- occasion, the Cape was rounded during the month of December or 
at midsummer in that region. On the Second, it was passed in June 
or in the winter season. On both occasions; the observations were 
made at noon ; and as the principal results of tficse I may, in con- 
nexion with the object of this paper mention, that from about the 
25th degree of South Latitude to the Equator in the Indian Ocean, the 
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temperature of tho wator generally is lower than that of tlio air. 
From the 8th degree of North Latitude in West Longitude to the 
Equator in the Indian Ocean the water is on tho contrary warmer 
than the air. 

The direction of the several currents in tlio table (p. 269) is taken 
from Beecher's sailing directions for the Atlantic and Indian Oceans. 


Note on IIyalaca tkidentata, Lamck . 

With regard to this shell, M. ltang in his work on Plompods* 
says that it presents two varieties, distinguished by their smaller 
size ; the animal and shell of one being darker in colour, the other 
having a very clear, and almost transparent yellow colour. To the 
first of these varieties, ho refers H . ajfinis of D’Orbigny, but it is not 
clear to what ho refers the second ; however, as he elsewhere objects 
to Pe roll’s J[. teniobmnehia being regarded as a separate species, tho 
inference is, that ho considers it identical with his second variety ; al- 
though, in truth, it is not distinguished from XL. tridaitata by its 
smaller size. * 

In explanation of his text, lie gives the following illustrations: 
first, II. FonskahUiy D Orb., pi. ii, figs. 1 to 5. 
second, 11 * tridentafa , Lamck., pi. xii, figs, I to 4, 

(figured by Souleyct, both being representations of the samo shell; the 
animals of the first, however, being incorrectly drawn,) and 
third, 11 \ teniobmnehia , Per on, 

but no figure is giveu of tho variety he refers to U. qflhiis, D’Orb. 

Ilaving been so fortunate as to capture the three shells standing at 
the head of tho list in the table (p. 269), and becu able to examine 
them both in their liviug and preserved state, I am persuaded that 
11. tvidvntata , Lamck, II. teniobmnehia , Peron, and H. qffinh, D’Orb., 
represent three separate and distinct species, and I think this will 
be seen, on referring to plate xxi, where fvout (la, 2a, 3a), back 
(lb, 2b, 8b), and side (lc, 2t, 3c) views of them are shown, f 

Tn (heir front aspect, that is to say, With the ventral plate uppermost 
# 

* Hist. Nat, des rtoropodos, 1852. MM. Hang and Souleyot. • 
t Figs. 2 and 3, plate xxi, are copiod from drawings from nature by Dr. 
Bamsay Stewart, K. A., a follow passenger on board the Superb to whom 
iny best thanks are due. 
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figs, la, 2a, 3a, the contour of the first is semi -spherical, the second 
subtriangular, the third somewhat of an elongated oval. 

spewed interiorly, figs, lb, 2b, 3b, the sculpture of the dorsal plate 
in each, presents the following peculiarities. — 

In II. tridentata , there are five longitudinal ribs, and, as Mr. Benson 
very accurately observes “ the edges of the lateral rifts are expanded 
and very thin, and on the flatter side* are wrinkled at right angles to 
the line of the rift and slightly reflected at the edgo.^f 

In II teniobranchia three longitudinal ribs converge separately, 
and narrowing as they approach the terminal tooth, unite above it. 
At the lateral points the edge of the ventral plate overlaps the dorsal ; 
at the shoulders the dorsal plate overlaps the ventral. 

In H. a finis, three longitudinal ribs unite in the upper half of the 
dorsal plate and tliChco descend to the terminal tooth in one more or 
less well defined prominent rib. 

The side view shows the degree of convexity in the ventral plate of 
eacli shell. 

In figures, 1,J 2,§ 3, we see differences also in the animals. In 
fig. 1, the alar appendages are rectangular and tfilobated at their 
external edge ; In fig. 3 they arc oval ; In fig. 2, they arc of inter- 
mediate shape. 

The lateral expansions of the mantle, in JET. tridentata and H. affinie , 
are both broad and short. In the latter they arc yellowish towards the 
extremity and dark brown at the tips ; the buccal mass too is of a dark 
brown colour. In II teniobranchia on the other hand, the mantle 
processes are filiform, in length about two inches, extromities yellow, 
with dark brown tips. 

As Dr. J. E. Gray in his catalogued has given no description of 
jET. teniobranchia , and only a brief one of H. tridentata, I append 
a description of each, recasting the one given by him of H. affinie and 
adding his synonyms of H. tridentata , 

* i. e . dorsal. 

t Mr. Benson's notes on Hyal&a, Vol. 7. A rib. Mag. Nat. Hist. 3rd Series, 
No. 87. 

X After Sonleyet. 

§ After Peron and Lesnonr. * 

|| Catalogue of Pteropoda in the British Museum, London, 1860. 
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Hyaleea tridentata, Gmbl. pi. xxi, Pig. 1. 

Anomia tridentata, Gmelin ; Forskahlii, Chemnitz ; Chiaje. 

Cavolina natane, Abilgaard ; Cuvier. 

Cauliun. uatana, Poli. 

Hyalaea papilionacoa, Bory do St. Vincent j Blainville, 

Hyalroa oornoa, Roissi, Lamck, 

Hyalaea tridontata, Bose ; Lamok. j D’Orbigny j Philippi. 

Hyalaea Chomnitziana, Poron et Losueur. 

Hyalaea Forskahlii, Los. : D’Orbigny. 

Hyalaoa tridontfjo, Voyage Bonito, Moll, 

Hyaltoa trunoata Kranss. 

Shell semi-spherical, inflated, gibbous anteriorly, lateral points some- 
what convergent, widely cleft, lateral margin of dorsal plate wrinkled, 
slightly reflected, interiorly five-ribbed, terminal tooth longer than 
the lateral ones. 

Habitat. Indian and Pacific (?) Oceans. 

* 

Hyalsea teniobranchia, Pkron, Pi. xxi, Fig. 2. 

Hyalroa Poronii, Rang. 

Shell snh-triangnlar, flat, semi-transparent; lateral points wide, some- 
what divergent ; upper third of cleft overlapped by margin of dorsal 
plate, lower third overlapped by ventral margin ; interiorly, three ribs 
converge separately and narrowing unite towards the long terminal 
tooth. 

Habitat. North Atlantic. 

Hyal&a afflnis, d’ORB., Pi. xx; Fi|. 3. 

Hyalaoa &ffinis, Dcsh. in Lamok. Hist. 

(?) Hyalroa Peronii, Les. 

Shell ovoid 3 inflated, transparent, horny ; inferior lip very long, nar- 
row, sinuated superiorly ; interiorly three ribs unite in anterior half 
of dorsal plate, and thence descend posteriorly in one more or less pro- 
minent rib. 

Habitat . Indian and Pacific Oceans. 
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Directions for collecting . 

As my towing net wns similar to that used by Mr. McGillivray, l 
gife his description. It 4< consisted of bag of bunting (used for flags) 
two feet deep, the mouth of which was sewn round a wooden hoop 14 
inches in diameter ; three pieces of cord, a foot and a half long, were 
secured to the hoop at equal intervals, and had their ends tied together. 
\\#icn in use the net was towed astern, clear of the ship’s wake, by a 
stout cord secured to one of the quarter boats, or held in the hand. 
The scope of the line required was regulated by the speed of the vessel 
at the time, and the amount of strain caused by the partially sub- 
merged net.”* 

I have tried all kinds of material for nets, and have used iron hoops 
also, but there is nothing like a red bunting bag of conical shape at- 
tached to a wooden hoop. The woollen texture of bunting retains so 
little water, that when hauled up, the sides of the bag do not stick 
together, as is the case with muslin or “ gunny,” and as there is less 
strain when a wooden hoop is used, there is less mutilation in the con- 
tent's of the bag, and the most delicate forms may be procured in a 
perfect state of preservation. It may be three feet deep, with so much of 
the bottom, or apex of the cone, cut off as to freely admit the fingers 
inside. I have always preferred the lee side of the ship, as the water is 
generally smoothed. Tho following articles are very necessary, a dark 
lantern with supply of oil, a good thermometer, a three power pocket 
magnifying lens ; 4 thin plain glass tumblers without any pattern on 
them provided with a stand ;f as the breadth of bunting is narrow, I 
should say 1 0 yards; a few rolls of clearing cords; a couple of thimbles for 
the grey line or in haul , and two quarts of methylated spirit. As regards 
open-mouthed glass-stoppered bottles, I should recommend three dozen 
one ounce bottl* in a case, filled with methylated spirit and water, half 
and half ; one dozen four-ounce bottles; with some larger ones also^ After 
every haul which, when the animals are plentiful, should take place 
every ten or fifteen minutes, $ carefully pick out all tho Pteropods — 

* Voyage of H. M. S. " Rattlesna Ice” Vol. I. p. 27. 

t They are sold at Osier’s at one rupee a piece, of the shape of a frustum 
of a cone. 

J The bag should be carefully watched and manoeuvred, or else it will be* 
come filled with every description of filth from the vessel. 
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naked, as well as shelled ones, — and place them by themselves' in a 
tumbler of fresh sea water, as they accumulate there again by species, 
taking care to keep tho water free from shrimps, fish and Crustacea 
which soon destroy its purity. After that invert and shake the bag 
into a basin of water the inside of which should be painted white ; as 
this fills, pour off the floating refuse, . preserving the sediment which, 
on straiuing the next morning through a pocket handkerchief, will be 
found to consist of minute Atlanta , some species of Sjririalis , embi$- 
onic univalves of all kinds (fee. The little animals die soon after capture. 
After 24 hours maceration, the retractor muscle will .relax sufficiently 
to allow of their bodies being picked out of the shells with a needle or 
a pair of delicato forceps, and all that is wanted -for them then is cot- 
ton wool and pill boxes of sizes. 

To those ignorant of the names of these animals, the simplest me- 
thod would bo to put tho result of the day’s work into one or more of 
tho one-ouuee glass-stoppered bottles filled with methylated spirit a$d 
water, half and half ; number the bottles, and let the numbers be entered 
on tho chart opposite tho proper date. The bottles should also bear 
on a labol the following information : the hour and date of capture ; 
the ship’s position at noon ; the temporature of the air and surface ; 
temperature of the soa, and the name and direction of the current. 





CLASSIFIED INDEX, 


[Species, relating which any additional information has boon publish- 
ed, are printed in Italics , and new genera and species arc marked with 
an asterisk]. 


PLANTS. 

Aimus precatorius, 11 9. 
acacia arabiea, 119, 123. 

catechu, 123. 

farnesiana, 119. 

tomentosa, 121. 

askle marmolos, 110, 123. 
iEKVA lanata, 119. 

ALAKrs ium decapot.nl nm, 118, 123. 
alhikia Bchconoidea, 71. 

scirpoidos, 73. 

ALiu/.ztA proceva, 121. 
alstonia scholar in, 118. 
anona sqamosa, 119. 

ANTIDEBMA buuias, 117. 

diandrum, 117. 

akuemone moxicana, 119. 
aktocarpub integrifolia, 123. 
azadiuaciita indica, 119. 
azolla pinnata, 120. 
bamuusa stricta, 120. 
bahleria cristata, 118. 
bauringtonia acutangula, 117, 123. 
iiARRoriA diodon, 147. 

" monodon, 117. 

tetraodon, 147. 

babsia latifolia, 118, 123. 
bauuinia inalabarica, 123. 

■ ■ ■ — purpurea, 117. 

Vahlii, 116. 

- - variegata, 117, 123, 

bohbax malabttricum, 115, 118. 

bor a sscs flabelliformis, 119, 123, 123. 
briedelia tomentosa, 117. 

BEY anti a bufcyrophora, 150. 
bryobhyllum calycinum, 119. 
liuciiAN ania latifolia, 115, 123. 
butea frondosa, 115, 118, 123. 

— parviflora, 117. 

superba, 115, 122. 

cassalpinia digyna, 117. 

c a losantu es iudic^ 116, 123. 
CALOTBOPia gigautea, 118, 122. 
cardiobpermum halicacabum, 119. 


caeissa carandas, 116. 
cask a Ri A tomontoBu, 116, 123. 
cassia fistula, 110. 
c assy m A filiform is, 119. 

CKLAHTUL'S piUlicillutllS, 121. 

* CEPHALOBCIUI j U8 i# 71, 83. 

* macrocephalus , 84 . 

chickkabsia tabularis, 121 . 
cTiKHODkndhum infortunatum, 119. 
Cociilospkhmum gosHypium, 121, 123. 
com HHKT iJM ltoxburghii, 116. 
CONDUACHNE artiouluta, 77. 
conocarpus latifolia, 116, 123. 

Coroia myxa, 119. 

croton oblougifolmm, 116, 123. 
CuacurA refloxa, 119. # 

CYCLANTIIE/K, 145. 

CYPERACK.E, 70. 

CYPEHU8, 120. 

ileijal acanthus purpuroBOons, 120. 
dalhkkgia latifolia, 121. 

DEsmodium latifolium, 121. 

DILLEnia pontagyna, 121, 123. 
DiosPYiios exsculpta, 118. 
PORYSTIGMA, 148. 

Madagascarienae, 150. 

— Mauritianum, 150. 

Droskra Burma tmi, 118. 
erycibe paniculuta, 117. 
euuoma, 148. 

EUGENIA jam balana, 115, 124. 

Bp ? 117. 

exacum sulcatum, 120. 
pe ro.\i a elephantum, 117. 
pious indica, 118, 123. 

— - parasitica, 121. 

— »religiosa, 118, 123. 
fisquetia, 146. 

— inacrocarpa, 146. 

— ■ — militaris, 147. 

— oroata, 147. 

ovatA, 147. 

PLACOURTIA catuphracta, 121. 

— sapida, 117, 123. 

■ ■ ■ nova, 121. 
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rLKMiNHiA Btrobilifora, 121. 
foullioya maritima, 1B0. 

raoemosa, 150. 

ERKYCINETIA, 145. 
fuikena ciliaris, 120. 
uaudenia Inti folia, 116, 124. 

— — wp. (? lucida), 116. 

flliOCHIDlON S[). f 11G. 
uttEWiA elastica, 121. 

hirsuta, 121. 

GRI8LKA tomontORa, 115, 122. 

li el urn*: her lsora, 121. 

liKTEiiRBTiGMA Hcudelotianmn, 156. 

jiiwmcijs vitifolius, 121. 

iiol a kahuna nutidysotiterica, 115,194. 

IIOMUKONIA odulis, 148. 

hoy a viridiflora, 117. 

ii ydkilla verticil lata, 120. 

IIYOKOPHJLA spinosa, 119. 

ii ym EN ojjic'TYON thyrniflornm, 121. 

H y r A'lLii'TAJM onaifoliam, 73. 

— .... . noinorum, 73. 

HYPOLYTItEiE, 70. 

HYPOLYTIIUM, 71. 

— Horn cen se, 74. 

■ com pactum, 75. 

— d inn drum, 73. 

— giganteum, 73. 

— latifolium, 72. 

— b. var. — f geuuinnm, 73. 

— ,* — } minor, 73. 

„ — (. triuervo, 74. 

«■ ■■ — Ion [fir outre, 76. 

' - — — maorocophalum, 84. 

— ■■■« Mauritianura, 73. 

— - • myriucanthum, 73. 

IlYPTtANTIIEllA Btrictu, 117. 
iciiEOi'Aiirus frutoscens, 117. 
JATUOIMIA cure as, 119. 

gossypifolin, 119. 

JEANNERET1A littoialis, 150. 

KK1JKA, 147. 
kydia onlnycina, 120. 
laukkstihemia parviflora, 115, 124. 
leiiidijskopbis orbiculata, 117. 
lkpi DAOATHis cristata, 118, 

LEPIKOmA, 7J, 77. 

— Bancana, 76. 

■ enspidata, 82. 

. , ■ ... — - ■■ euodis, 81. 

— — — foliosa, 81. 

■ - ■ ■ ■ vvucronata, 77, 

— ■ Sumatrana, 76. 

lkpistacmya prsomorsa, 82. 
LiMNANTHEMUM cristatum, 120. 
LOBANTHUS, 116. 
mangiyera indioa, 119, 124. 

HAUsilea quadrifoliuta, 120. 
uklanthbsa rliaiiuioi(\«8, 117. 


melia azadirach, 124. 

M1CUOSTIGMA, 150. 
millf.tia fruticoaa ? 117. 

MiMUROPs elongi, 118. 
i/iohinga pterygospermum, 119. 
nauolea cadamba, 124. 

. cordifolia, 116, 124. 

— parviflora, 116, 121. 

nelumbium speciosuni, 120. 
nerium odonnn, 120. 
nyctanthes arbor-tristis,ll7, 121,124. 
NYMl'HAEA lotus, 120. 

. Btcllala, 120. 

odina wodier, 118, 124. 
olax scan dens, 117. 
ottelia alisinoides, 120. 

Pandane/E, 145. 
pananophyllum, 71 78. 

Itumilc , 75, 82. 

■ — ... . immersum , 83. 

Miquelianum, 81. 

palnstt'e, 78, 80. 

* — var. Malesicd, 79. 

* — var. SUhriana, 79. 

■ ■ — sqamaUim , 80. 

zeylanicum , 80. 

- — — - zippclianum, 82. 


pandanub, 145. 

afmis, 146. 

* Andamanensiuni, 148. 

aquations, 146. 

— ■ Boryi, 149. 

butyrophorus, 150. 

— candelabrum, 148. 

— ■ — - caricosus , 146. 

— cer amicus, 147 

- Chamissonia 149. 

conoidcus, 150. 

— ■ — ■ — - Donglasii, 149. 

— — dubius, 148. 

—» ■ ■■ — - fattidus, 146. 

fragruus, 149. 

— - fn ycinetioidcs, 151. 

furcatus , 147. 

■ ■ ■ gramvnifolius, 147. 

■ ■ ■ » helicopus, 147. 

Uumilis , 150. 

Kaida, 148. 

— labyrinthicus , 147. 

— lands, 149. 

— latif alius, 150. 

— — leram , 148. 

— Linnad , 149, 

— littoralis , 

— ' Loareiri, 149. 

lucidus, 149. 

— — Mensiesip 149. 

— montioola, 146. 

— ttitid us, 147. 
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PANDANU8 omatus, 147. 

«■ ovntus, 147. 

... ■■■■ — Pervilleantis, 149. 

Rbecdii, 149. 

■ — llumphii, 149. 

■ ■ ■ — sylvestris , 149. 

— . — uuipapillutus, 14G. 

■ ■ ■ ■ - vents, 149. 

PAVE'rTA indica, 116, 124. 

- - pnrviflora, 116. 

■ — — tomentosa, 124. 
perin Kaida, 146. 

PHfENix ncaulia, 118. 
phyllanthub emblica, 124. 

PLiJMiERiA alba, 120. 

pota moo eton uataiis, 120. 
fsidium guava, 119. 
punica granatum, 
uaniji a dumetorum, 115. 

- - longispina, 115. 
mciNUs communis, 119. 
rive a ornata, 117. 
roitlera tinctoria, 124. 

ROUSS1NIA indica, 146. 

RYCKIA, 147. 

bculkiciieka trijuga, 117, 122, 124. 
bc ike nub iiomorum, 73. 

* bcirpooknduon, 71, 85. 

# . co&tatum , 85. 

. pandaniforme, 85. 

bcirpub anomalus, 74. 

■ conifer us, 77. 

■ mucronatus, 120. 

BCLiciuA macrac&rpu, 85. 
semecaupus anacardium, 115, 124. 
shouka robusta, 115, 124. 

el da asiatica, 119. 

— cordifolia, 119. 

— humilis, 119. 
solanum xanthocarpum, 119. 
SOULEYET1A, 151. 
speumodictyon azurea, 121. 

8POND1AS mangifera, 118. 
sTERCiiLiA ureus, 121, 124. 
btereobpermum Buaveolcns, 116, 124. 
btrobilanthkb auriculatns, 120. 
8TRYCHN0S nux vomica, 124. 

SUBSEA, 145, 150. 

. i ■■ conoidea, 150. 

. ... — lageomformis, 150. 

. — microBtigma, 1&0. 

by mp locos racemosa ?, 115. 
tam.arim)U 8 iudica, 119, 124. 
term IN alia aijuna, 117, 119 

_ bellerica, 118, 124. 

chebula, 117, 124. 

glabro* 116, 124. 

* THORACOBTACHYUM, 71, 76. 

# - ■■■■ Bancantwi, 76. 


* thoraoostachyiim Sumatranum* 75 . 
TRtcHODEBMA indica, 119. 
tuopiiis asp ora, 118, 124. 

TUCKEYA, 147. 

. caudelabrum, 148. 

TONGA diaudra, 73. 
typiia elephantine, 145. 
ventilago calyculuta, 117, 

VINSON IA, 147. 

■ drupaoea, 149. 

■ ■- elegant*, 149. 

■ ■■ ■ - humilis, 149. 

■■ ■■ lucida, 1 19. 

palustris, 149. 

— B Pervilloana, 149. 

■ ■ ■ ■ purpurasoons, 149. 

■ — Htophanocarpa, 149. 

sylvosfcris, 149. 

utilia, 149. 

V1SCUM, 116. 

vitkx trifolia, 118 . 

VITIS sp, 117. 
zjzypuuh jujuba, 118, 124. 

GBiioplia, 110, 117. 

■ - — rugoaa ?, 121. 


AN LM ALIA. 

CCEL lONTJfllt AT A. 

V 

ACTINIACEA, 30, 37. 

AcriNozoA, 29. 

ANTIIOZOA, 30. 

AST1UEACEA, 37. 

CN1DOXOA, 29, 

HALIIIHODA, 30, 37. 
1IKXACORALLIA, 30, 36,37. 

PETRA CALK PH /E, 30. 

8AGARTIIDAC, 30. 

SAGAKT1A (genus), 31. 

# — /Sc/ulleriana, 32. 

MOLLUSOA. 
Ciliipoda or Bryozoa. 

FRllgTRRLLAHllDAE, 55. 
UEMiiRANiPoRA (genus), 55. 

# — Bcnyahnsis, 55. 

Pelecypoda. 

(or Lamellibranchia), 

* Roc ella iu a cordijormis , 164. 

# Gastropoda, 
ICARUS, 67. 
longer, (gen.), 66. 

corneuft, 66. 

— pecta, 66. 
r . . Philippii, 66. 

Sowerbii, 66. 

* ■ vtridfts, 68. 



274 


Index . 


lopbocercub, 67. 
oxynoe,65, 67. 

Antillarum, 66. 

braohycephtilus, 66. 

Oaxniiigii, 66. 

* ■ — dclicatula , 67. 

■ — Krohnii, 66. 

■ — ■ olivacoa, 68. 

' ■ - polluoidus, 66. 

■ ■ Sioboldii, 65, 67. 

■ — — Vigourotixii, 66. 

■ ■ • — viridis, 66. 

OXINOKlDiti, 67. 

FII ILINE1 67. 

VOLVATELLA, 67, 

■ — Candida, 68 

* cincta , 67. 

— — — - fragilis, 67. 

- - — Vigourouxii, 67. 


Prosobranchia. 

Opisthobranchia. 

CYLINDROBULLA (genus), 66. 

Bcauii, 66, 68. 

- ■■ ■ Fischeri, 6G. 

* ■■ pus ilia, 68. 

* - ■ sculpta , 68. 
broderipia Cumingii, 66. 

* cximia , 69. 

iridesceus, 66. 

■ ■ — ■ nitidissima, 66, 69. 

rosea, 66. 

* clanculits Ceylamcus, 157. 
CYCL 08 TREMA subdisjuncta , 69. 
delpuimula nivea, 66. 

tubnlosa, 69. 

KMAltGiNUXiA capuhddca , 161. 

papil ionarca, 161. 

* euciielub Seychcllarum , 157. 

* FissuRELiiA canalifera, 3 63. 

* (?) scrolnculata , 163. 

* ciibbula Blanfordiana , 158. 

* . 1 , Dnpontiana , 158. 

* . StoliczJcana , 158. 

* P sub-plicata , 159. 

* MAcnoeiiiBMA scutiformis t 163. 

* Pisulinu (nov. sub.-g.), 160. 

* Adam»iana t 160. 

* rapana holla, 161. 

* solarium impi'cssum , 162. 

SUB-EMARGINULA, 162. 

* — Oldhamiana, 126. 

■ ■■ ■ — Panhiensis, 162. 

teinostoma, 160. 

* Tallordis (n. snb-gen.), 159. 

* ■ , roseola , 160 

TVBIOLA (sub-geuua), 69. 


turbo fili for, 159. 
Ziziphinus vexillum, 158. 


Keurobranchia. 

cataulub Blanfordi, 138. 

* — Calcadensi .* , 137. 

■■■ docoruB, 138. 

— tortuosuH, 138. 

cyatiiopoma fllocincbum, 133. 
oycloviiorus annulatus, 138. 

* - ■■ ■ ■ Bcddomdi , 127. 

* ■ ■■■ — convexus , 128. 

■ ■ ■■- cuspidatus, 133. 

* ■ — planorbis, 126. 

■ ravidus, 135, 113. 

* Dituopib (n. sub.-g.), 1 26. 

* myciiopoma (n. 8«b. g.), 3 31. 

* / lirsuiiun , 132. 

* Umbiferum , 133. 

oriRTHOPonus, 129. 
ofisthostoma G’ropigni, 139. 

■■ ■ ■ Fairbanki, 216. 

* — — — — . macro stoma , 139. 

Nilgiricum, 140. 

I'LECTOSTOMA, 140. 
pterocyclos bilabiatos, 137. 
■ — rnpestris, 137. 

* ? tristis , 134. 

riiiostoma, 135. 
spiUACULUM Avanum, 137. 
Beddomei, 147. 

* Fairbankii, 135. 

Pulmonata. 

auricula gangetica, 143. 

nifcidultt, 143. 

ennea Pirriei, 141. 

* BCULPTA, 141. 

helix luomaBtoma, 139. 

Nicobarioa, 139. 

JANEITEA, 99. 

JANELT.A, 99. 

ONCHIDKLLA, 94, 99. 

ONCHIDIDAS, 88. 

OXCIUD1VM, 88. 

- ator, 99. 

- celticum, 99. 

• ferruginoum, 99. 

» grannlosnm, 99. 

- incisum, 99. 

- marmoratum, 99, 

• pallidum , 103. 

- patelloide, 99. 

- Peronii, 99. 

• punctatinu, 99. 

■ tenerum, 107. 

- tigrinum, 105. 

- Tonjensis, 99. 
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ONCHIDTUM typlicn , 102. 

PERONIA, 94, 99. 

■ Mauritian a, 100. 

verrucalata, 99. 

vaginulus, 96. 

Birmanicus, 102. 

VEKONICELLA, 102. 

Fteropoda. 

balantium australo, 260, 262, 269. 

— - recurvum, 263, 269. 

cleodoba balantium, 262, 269. 

— — - - cnspiduta, 263, 269. 

— — ■ — - pyramidata, 261, 269. 
cueseis corniformis, 262. 

' ■■ ' ■- recta, 269. 

— spiuifera, 269. 

— — striata, 269. 

■ ■■ virgala, 369. 

cuvieria colnrrnioUii, 2 63, 269. 
oryza, 263, 269. 

— ■ rosea, 263, 269. 

iiyala.a aitinia, 262, 266, 269. 

flava, 262, 269. 

— Forskahlii, 261. 

— — gibhosa, 262, 269. 

— globulosa, 262, 269. 

— inflcxa, 269. 

— lahiata, 269. 

— lira bat a, 260, 269. 

■ • longirostra, 262, 269. 

— mucroimta, 262, 269. 

— quadridentnta, 260, 269. 

■■ — tcniobranchia, 262, 266, 269. 

— trideutata, 260, 262, 266, 269. 

— trispinosa, 269. 

— unciuata, 260, 263, 269. 
bpiuialis bulimoides, 269. 

— rostralis, 269. 

■ * — trochiformis, 263, 269. 

— — vontricosa, 269. 

ABTHKOPODA. 
Arachnoidea. 
acanthonotus niger, 212, 213. 
yELLOPUS, 208. 

▲ranacea, 215. 

ARGlorES, 23*1. 

DOLOMEDES, 218. 

* lon<jimanu8 t 218. 

PYBDERA, 231. 

EPEIBA, 233. 

. apoclisa, 289. 

* braminica , 238. 

* — cicatrosa, 242. 

diadoma, 2^3. 

* — hirsutula , 239. 

* ■■ — mammillaris, 236. 


epeira sericoa, 238. 

* -—t SUillata, 234. 

EPEJRIDA5, 233. 

* GAGRKLLA, 212. 

* — ■■■■■ — atrata, 213. 

* sitjnata , 214. 

GALEODE8, 208. 

— arabs, 211. 

— arenoidos, 211. 

— - ■■ brovipcs, 208. 

■ — — fatalis, 208. 

* — oricntalis t 209. 

- ? vorax, 209. 
galeodid.e, 208. 
gaSN’kacan niA, 247. 

Cannintjfinsi*. 218. 

kelva, 219. 

GLUVIA, 208. 
iikrhilia, 215. 

* Calcuttensis, 216. 

■ ■■ cauduta, 21G. 

indica, 216. 

Savignyi, 216. 

1SACANTUA, 217. 

LF.IOHUNUM, 212. 

LINYPHIA, 216. 

LIN YPIUID/E, 215. 

LYCObums, 218. 

META, 244. V 

* gracilis , 244. 

NEPHILA, 240. 

* anyustata, 241. 

PASITIIEA, 225. 

PEDiPALn, 204. 

PFIALANGIDAS, 211. 
riiALANGiUM raucronatum, 213. 
P1ULODROMUS, 216, 225. 
rhax, 208. 

SALTICI DAS, 220. 

SCYTODE8, 231. 

* prop in qua, 232. 

■■ thoracica 233. 

SCYTODIDAS, 231. 

SKGRSTR1A, 231. 

bo li pro as, 208. 

BOLPUGA, 208. 

SPIIASUS, 220. 

— indicus, 220. 

— - — lepidns, 224. 

* — ■ - similaris, 222. 

* viridanus, 220. 
TELYPHONUS, 204. 

* — ■■ Assamcnsist 205. 

■ Stimpsouii, 207. 

TETRAGNATliA, 246. 

— decorata. 216. 

■ 1 --- oxtensa, 246. 

* vride8cen8 t 246. 

THOUI81D/E, 2201 



TimMisTJS, 225. 

- - calycinufl, 227. 

. citrons, 227. 

■ clongatus , 227. 

• Vealicunus, 229. 

» Pugilis , 225. 

tuborosus, 227* 

* XYSTICUS, 224. 

VEETBBRATA. 
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• Meteorological Observations, 


1 


, Abstract of the Hesulls of the Hourly Meteorological Observations 
taken at the Surveyor General* s Office , Calcutta , 
in the month of July 18G9. 

Latitude 22° 33' 1" North. Longitude 88° 20' 34." East. 
Height of the Cistern of the Standard Barometer above tho sea level, 18.11 feet. 


Daily Means, <fcc. of the Observations and of the Hygronietrical elements 
dependent thereon. 
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5.2 


The Mean Height of the Barometer, as likewise the Dry and Wot Bulb 
Thermometer Means are derived, from the hourly observations, made during 
the day. 





Meteorological Observations . 


Abstract of the lie suits of the Hourly Meteorological Observations 
taken at the Surveyor General* e Office, Calcutta, 
in the month of July 1869. 


Daily Means, See. of tlie Observations and of the Hygromctrical elements 
depend en t tliercon . — ( Conti u tied.) 
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. AU the Hy geometrical elements are computed by the Greenwich Constants. 
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Abstract of the liesulls of the 1/onrlg Meteorological Observation f 
taken at the Surveyor General* s Office, Calcutta , 
in the month of July 1809. 


Hourly Means, See. of the Observations and of the Hygrometrieal elements 
dependent thereon. 
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The Mean Height of the Barometer, ns likewise The Pry and t Bulb 
Thermometer Means are derived from tne observations made at the several 
hours during the month. 
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^Abstract of the lie suits of the Hourly Meteorological Observations 
taken at the Surveyor General's Office , Calcutta , 
in the month of July 1869. 


Hourly Means, Ac. of tlic Observations and of the Hygrometrical elements 
dependent thereon. — ( Continued.) 
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All the Hygrometrical elements ore computed by the Greenwich Constants. 
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Abstract of the Results of the Hourly Meteorological Observations 
taken at the Surveyor GeneraPs Office, Calcutta, 
in the month of July 1869. 

Solar Radiation, Weather, &c. 
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Abstract of the Results of the Hourly Meteorological Observations 
taken at the Surveyor GeneraVs Office, Calcutta , 
in the month of July 1869. 

Solar Radiation, Weather, &c. 
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3.0 
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... 

175.0 
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Abstract of the Results of the Hourly Meteorological Obsenmtions 
taken at the Surveyor General *s Office, Calcutta , 

# in the month of July 1869. 

Monthly Results . 


Inches. 


Mean height of the Buromcter for the month... ... . 29.547 

Max. height of the Barometer occurred at 10 a. m. on the 9th. . 29.744 

Min. height of the Barometer occurred at 5 r. m. on the 18th. . 29.358 

Extreme range of the Barometer during the month ... 0.386 

Mean of the daily Max. Pressures ... ... ... . 29.599 

Ditto ditto Min. ditto ... . 29.486 

Mean daily range of the Burometer during the month ... 0.113 


Mean Dry Bulb Thermometer for the month ... .. 83.9 

Max. Temperature occurred at 4 r. m. on the 28th. 92.7 

Min. Temperature occurred at 4 a. m, on the 21st. .. 77.5 

Extreme range of the Temperature during the month .. 15.2 

Mean of the daily Max. Temperature ... ... .. 88.4 

Ditto ditto Min. ditto, ... ... * .. 80.6 

Mean daily range of the Temperature during the month... 7.8 


Mean Wet Bulb Thermometer for the month ... ... ... 80.9 

Mean Dry Bulb Thermometer above Mean Wet Bulb Thermometer 3.0 
Computed Mean Dew-point for the month ... ... ... 78.8 

Mean Dry Bulb Thermometer above computed mean Dew-point ... 5.1 

Inches. 

Mean Elastic force of Vapour for the month ... . 0.964 


Troy grain. 

Mean Weight of Vapour for the month ... ... ... 10.34 

Additional Weight of Vapour required for complete saturation ... 1.79 

Mean degree of humidity for the month, complete saturation being unity 0.85 

o 

Mean Max. Solar radiation Thermomcfer for the month ... (broken) 


Inches. 

Earned 24 dayg, — Max. fall of rain during 24 hours ... ... 2.89 

Total amount of rain during the month ... ... ... 14.64 

Total amount of rain indicated by the Gauge attached to the anemo- 
meter during the month ... ... m 

Prevailing direction of the Wind... # ... S, S. by E. & S b^W. 



Abstract of the Besults of the Hourly Meteorological Observations taken at the Surveyor Generate Office, Calcutta, in the month of July 1869. 

Monthly Bes tilts. 

Tables shewing the number of days on which at a given hour any particular wind blew, together with the number of days on 
which at the same hour, when any particular wind was blowing, it rained. 
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Abstract of Uie lie suits of the Hourly Meteorological Observations 
taken at the Surveyor General's Office, Calcutta , 
in ike month of August 1869. 

Latitude 22° 33' 1" North. Longitude 88° 20' 34" Ea*t. 
Height of the Cistern of the Standard Barometer above the sea. level, 18.1 1 feet. 


Daily Means, &c. of the Observations niul of the Uygro metrical elements 
dependent thereon. 
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* The Mean Height of the Barometer, as likewise the Dry and WFfc Balb 
Thermometer Means Ire derived, from the hourly observations, made during 
the day. 
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Abstract of the Results of the Hourly Meteorological Observations 
taken at the Surveyor General's Office , Calcutta , 
in the month of August 1809. 


Daily Means, See . of tlic Observations and of tbc Hygrometrical elements 
dependent tbcTeon. — ( Continued.) 
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All the Hygromefcrical elements are computed by the Greenwich Constanta. 
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Abstract of the HestiUs of the Hourly Meteorological Observations 
token at the Surveyor General’s Office , Calcutta , 
in the month of August 1869. 


Hourly Means, Sic. of the Observations and of the Hygrometrical elements 
dependent tliereon. 
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Hie Mean Height of the Barometer, #ts likewise tlic Dry and Wet Bulb 
Thermometer Means are derived from the observation made at the several 
hours during the month. 
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Abstract of the llesults of the Jlourlg Meteorological Observation* 
taken at the Surveyor General 9 * Office, Calcutta , 
in the month of August 1800. 


Hourly Moans, <fce. of the Observations anti of tin- JTy geometrical elements 
do poll den t tl i oroo n . — ( Conti n u ed.) 
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"All the Hygromet-ricnl elements are computed by' the Greenwich Constants. 
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Abstract of the Results of the Hourly Meteorological Observations 
taken at the Surveyor General 9 s Office , Calcutta , 
in the month of August I 860 . 

Solar Radiation, Weather, &c. 
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Abstract of the Results of the Hourly Meteorological Observations 


taken at the Surveyor Generals Office, Calcutta, 
in the month of August 1869. 

Solar Radiation, Weather, &c. 
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Abstract of the Results of the Hourly Meteorological Observations 
taken at the Surveyor General 9 s Office, Calcutta , 
in the month of August 1869. 

Monthly Results. 


Inches. 


Mean height of the Barometer for the month... ... ... 29.618 

Max. height of the Barometer occurred at 10 a. m. on the 11th. ... 29.836 

Min. height of the Barometer occurred at 6 p. M. on the 23rd. ... 29.420 

Extreme range of the Barometer during tho month ... ... 0.416 

Mean of the daily Max. Pressures ... ... ... .... 29.707 

Ditto ditto Min. ditto ... ... ... ...*29.583 

Mean daily range of the Barometer during the month ... ... 0.124 


Mean Dry Bull) Thermometer for the moptli ... .. 81.5 

Max. Temperature occurred at 3 r. m. on the 18th. .. 93.4 

Min. Temperature occurred at 6 a. m, on the 12th. 77.3 

Extreme range of the Temperature during the month .. 16.1 

Mean of the daily Max. Temperature ... ... .. 89.1 

Ditto ditto Min. drtto, ... ... v .. 81.2 

Mean daily range of the Temperature during the month... 7.9 


Mean Wet Bulb Thermometer for the month ... ... ... 81.3 

Mean Dry Bulb Thermometer above Mean Wet Bulb Thermometer 3.2 
Computed Mean Dew-point for the month ... ... ... 79.1 

Mean Dry Bulb Thermometer above computed mean Dew-point . . . 5.4 

Inches. 

Mean Elastic force of Vapour for the month 0.973 


Troy grain. 

Mean Weight of Vapour for the month ... ... ' ... 10.42 

Additional Weight of Vapour required for complete saturation ... 1.93 

Mean degree of humidity for the month, complete saturation being unity 0.84 

° 

Mean Max. Solar radiation Thermometer for the month ... 124.3 


Rained 24 days*— Max. fall of rain during 24 hours 
Total amount of rain during the month 

Total amount of rain indicated by the Gauge attached to the anemo- 


Inches. 

... 1.73 

6.02 


meter during the month 
Prevailing direction of the Wind... 


S,S. aw.'i 8. by*W. 


6.50- 



Abstract of the Setults of the Hourly Meteorological Observation* taken at the Surveyor General s Office, Calcutta, in the month of Augt. 1869. 

Monthly Results. 

Tables shewing the number of days on which at a given hour any particular wind blew, together with the number of days on 
which at the same hour, when any particular wind was blowing, lt/amed. 
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Abi tract of the Reunite of the Hourly Meteorological Observation e 
taken at tJie Surveyor General's Ojjire, Calcutta , 
in l he mouth of September 1869. 

Latitude 22° 33' 1" North. Longitude 88° 20" 31" East. 

Height of the Cistern of the Standard Barometer al>o\ r e the sea level, IS. 11 feet. 

Daily Means, See. of the Observations and of the 1 1^' geometrical elements 
dependent thereon. 
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The Mean Height of the Borome terras likewise the Dry and Wet Bulb 
Thermometer Means are derived, from the hourly observations, made during 

the day. 
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Abstract of the Results of the Hourly Meteoroloyical Observations 
taken at. llie Surveyor General* s Office , Calcutta , 
in the month of September 18G9. 


Daily Means, Ac. of the Observations unci of the llygroinetrieal elements 
dependent tliereon. — (Continued.) 
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.36 

: 1.25 
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14 

80.8 

3.3 

78.5 ' 
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.955 

.23 

! .98 ! 

.81 

15 

81.2 

3.8 

78.5 

6.5 

.955 

.21 

2.32 

.82 

16 

81.1 

3.4 

78.7 

5.8 

.961 : 

.29 

.06 

.83 

17 

81.4 

3.3 

79.1 

5.6 

.973 

.40 

.02 

.84 

18 

81.3 

2.8 

79.3 ; 

4.8 

.979 ■ 

.48 

| 1.73 ! 

.86 

19 

81.2 

2.9 

79.2 

4.9 

.976 

.45 | 

| .76 

i .86 

20 

80.9 

3.1 

78.7 ■ 

5.3 

.961 : 

.31 

.86 

.85 

21 

80.9 

33 

78.6 

5.6 

.958 

.26 

.98 

.84 

22 

81.1 

2.9 

79.1 

4.9 

.973 

.42 

.75 

.86 

23 

79.2 

2.0 

77.8 

*3.4 

.934 ; 

.07 

.14 

.90 

24 

78.6 

1.3 

77.7 

2.2 

.931 

.06 

0.72 

.99 

. 25 

79.0 

- 1.3 

78.1 

2.2 

.943 

.18 

.73 

.93 

26 

79.5 

1.8 

78.2 i 

3.1 

.946 , 

.19 

1.05 

.91 

27 

79.9 

3.4 

77.5 : 

5.8 

.925 1 

9.92 

2.01 

.83 

28 

80.5 

3.3 

78.2 ; 

5.6 , 

.946 , 

10.13 • 

1.97 

.84 

29 

80.4 

3.6 

77.9 

c.i i 

.937 j 

.04 

2.13 

.83 

30 

79.9 

« 

3.2 • 

! 

• i 

77.7 ; 

i 

5.4 ! 

« 

.931 | 

1 

.00 

1.86 

.84 


All the Hygrometriool elements are computed by the Greenwich Constanta. 
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Abstract of the liesnlts of the Hourly Meteorological Observations 
taken at the Surveyor Generates Office, Calcutta, 
in the month of September IS 69. 


Hourly Me&nn, Ac. of the Observations and of the Hygroraetricul element's 
dependent tliereon. 
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Thermometer Means are 

derived from the observations made at the t 

icveral 

hours during the month. 
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Abstract of the Results of the Hourly Meteorological Observation* 
taken at the Surveyor General *s Office , Calcutta , 
in the month of September ] 801). 


Hourly Means, Sir. of the Ohsorrutions mid of tlic Jrygrometrical element* 
dependent tlioreon. — (Continual.) 
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AU the Kvgrninetrienl cden>ents are computed hr tlic Greenwich Constant*. 
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Abstract of the Results of the Hourly Meteorological Observations 
taken at the Surveyor General’s Office, Calcutta, • 
in the mouth of September 1S69. 

Solar Badiation, Weather, &c. 
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jto neon, V\_i to 4 r. M., clouds 
■of different kinds to 8 p. M. f 
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& 1 1 A. M. 

97.6 Clear- to 3a.m. Stratoni to 
9 a. m., ' i to 6 p. m., clear af- 
terwards. 

218.3 Clear to 4 a. m., "'i to noon, 
stratoni afterwards. Lightning 
to W. at 7 & 8 p. m. 

216.0 Chiefly stratoni. Thunder at 
*4 p. m. Lightning to S. W..at 
!8 p. m. Drizzled at 4^ p. M. 

166.3 | Stratoni to 2 a. m.. overcast 
!to 6 p. m., stratoni afterwards. 
Thunder at midnight 1, 2, 3 Jk 
4 a. m. Lightning at midnight, 
1, 2, 3 & 4 a. m. & at 10 P. if. 
Enin from 21 to 9 a. m. &. driz- 
zled at. 4 A 5 P. M. 
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j& at 2, flj & 8 p. m 

130.8 * Chiefly stratoni. Dizzied at 3 

|P. M. 
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iThunder at 2 p. m. Lightning at 
|l<>$ p. m. Bain at 1 ▲. x., noon 
& 2J p. m. 

137.0 Clonds of different kinds. 
Thunder at 12^ a. x. k 1 P. m. 

» Lightning to S. W. at 11 P. x. 
Slight Vain at 4i A. X. & 1, 3J 
& 6 P. M. 
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Abstract of the Results of the Hourly Meteorological Observations 
taken at the Surveyor General’s Office, Calcutta, 
in the month of September 1809. 


Solar Radiation, Weather, &c. 
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Abstract of the Result of the Hourly Meterological Observations 
taken at the Surveyor General’s Office , Calcutta , # 

in the month of September 1869. 

Solar Radiation, Weather, &t\. 
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Abstract of the Results of the Hourly Meteorological Observations 
taken at the Surveyor General '* Office , Calcutta , 
in the month of September 1S69. 

Monthly [Results. 


Inches. 

Mean height of the Barometer for the month... ... ... 29.091 

Max. height of the Barometer occurred at JO a. m. on the 30th. ... 29.841 

Min. height of the Barometer occurred at 5 p. ai. on the 2nd. ... 29.541 
Extreme range of the Barometer during the month ... ..’ o!yoO 

Mean of the daily Max. Pressures ... ... 29.751 

Ditto ditto Min. ditto ... ... iit ^ 29.024 

Mean daily range of tiie Barometer during the month .!. ^ 0.127 


Mean Dry Bulb Thermometer Tor the month ... ... ... 83.1 

Max. Temperature occurred at 2 r. m. on the 21st. ... ... 92.0 

Min. Temperature occurred at 5, 0, & 7 a. m, on the 23rd & 24th.... 78.0 

Extreme range of the Temperature during the month 14.0 

Mean of the daily Mux. Temperature ... ... ... g8.0 

Ditto ditto Min. ciiLto, ... ... ’ qq'q 

Mean daily range of the Temperature during the month... ... 8.0 


Mean Wet Bulb Thermometer for the month ... ... ... 80.4 

Mean Drv Bulb Thermometer above Mean Wet Bulb Thermometer 2.7 
Computed Mc'aii Dew-point for the month ... ... 78.5 

Mean Dry Bulb Thermometer above computed mean Dew-point 4.6 

Inches. 

Mean Elastic force of Vapour for the month ... ... 0.955 

Troy grain. 

Mean Weight of Vapour for the month ... ... ... 10.25 

Additional Weight of Vapour required for complete saturation ... 1.01 

Mean degree of humidity for the month, complete saturation being unity 0.86 

* o 

Mean Hax. Solar radiation Thermometer for the month ... 128.6 

Inches. 

Rained 26 days, — Max. fall of rain during 24 hours v . ... 1.88 

Total amount of rain during the month ... ... ... 7.91 

Total amount of rain indicated by the Gauge attached to the anemo- 
meter during the month ... ... ... ... ... 7.20 

PreYailing direction *of the Wind.* ... S/S. S E. & S. £. 
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Abstract of the lie suits of the Hourly Meteorological Observations 
taken at the Surveyor General* s Office , Calcutta, 
in the month of October 1869. 

Latitude 22° 33' 1" North. Longitude 88° 80' 34/* East. 

Height of tlie Cistern of the Standard Barometer above the sea level, 18.11 feet. 

Daily Means, <&c. of the Observations and of the Hygrometrical elements 
dependent thereon. 
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83.4 

89.0 

79.3 

9.7 

11 

.765 

.826 

.718 

.108 

83.6 

89.0 

80.0 

9.0 

12 

.792 

.867 

.750 

.117 

83.5 

89.3 

80.0 

9.3* 

13 

.771 

.835 

.694 

.141 

83.6 

89.0 

78.6 

10.4 

14 

.755 

.806 

.713 

.093 

83.2 

88.6 

79.0 

9.6 

15 

.782 

.839 

| .737 

.102 

82.6 

87.6 

78.6 

9.1 

16 

.788 

.853 

| .741 

.112 

82.3 

87.5 

77.0 

10.5 

17 

.785 

.844 

! .731 

.113 

80.8 

84.5 

79.2 

6.3 

18 

.792 

.858 

.733 

.125 

79.2 

83.5 

77.0 

6.5 

19 

.826 

.886 

.783 

.103 

79.1 

84.5 

77.4 

7.1 

20 

.832 | 

.887 

.774 

.113 

80.9 

87.5 

77.0 

10.5 

21 

.820 ! 

.871 

.764 

.107 

81 .0 

85.5 

76.8 

8.7 

22 

.863 

.912 

.803 

.109 

80.5 

87.2 

78.2 

9.0 

23 

.916 

.978 

i .860 

.118 

80.9 

87.0 

76.4 

10.6 

24 

.945 

30.009 

.883 

.126 

80.5 

86.7 

74.7 

12.0 

25 

.900 

29.962 

.844 

•HP 

79.5 

84.4 

74.5 

9.9 

26 

.912 

.974 

.878 

.096 

79.7 

84.7 

75.8 

8.9 

27 

.957 

30.018 

.917 

.101 

78.7 

84.2 

75.0 

9.2 

28 

.957 

.026 

.915 

.111 

76.9 

82?9 

71.5 

11.4 

29 

.937 

.015 

.893 

.122 

76.7 

83.5 

71.0 

12.5 

30 

1 .909 

29.973 

.857 

.116 

77.1 

84.5 

71.2 

13.3 

31 

1 .947 

60.010 

.889 

.121 

78.0 

86.7 

72.0 

13.7 


The Mean Height of the Barometer, a* likewise the Dry and Wet Bulb 
Thermometer Means are derived, from the hourly observations, made dtifing 
the day. 
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Meteorolog ical Obseroa lions. 


Abstract of the Results of the Hourly Meteorological Observations 
taken, at the Surveyor General’s Office, Calcutta, 
in the month of October I860. 


Daily Moan**, Ac. of the Oh, serrations and of the Hygrometrical elements 
dependent thereon. — ( Continued J 


Date. 

fu 

a 

4) 

t® 

o» 

fe 

-§ 

i 

Is 

at 

P 

•n 

t 

« 

a> 

| 

£ 
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a-3 

CJ 
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o O fl 
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ci X 

gree of Humi- 
omplete satu- 
being unity. 


b: o 

K a 

fl o 

1 0 

§ 

I 

a» 

3 

r 

o 

13 

P.3 

si 

g §• 
** 

§ «* 
g- s 

l.lf 

S'" 

**a 
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i 

! o 

O 

o 

° 

Inches.,, 

T. gr. 

T. gr. 


1 

j 80.0 

4.2 

77.1 

7.1 

0.913 

9.78 

2.46 

0.80 

2 

! 79.7 

4.2 

70.8 

7.1 

.905 

.09 

.44 

.80 

3 

! 80.2 

3.0 

77.7 

6.1 

.931 

.98 

.12 

.83 

4 

80.2 

4.4 

77.1 

7.5 

.913 

.76 

.63 

.79 

6 

80.2 

4.9 

76.8 

8.3 

.905 

.67 

.90 

.77 

« 

80.4 

4.1 

77.5 

7.0 

.925 

.90 

.45 

.80 

7 

79.1 

4.1 

70.2 

7.0 1 

.887 

.52 

.37 

.80 

8 

78.5 

1.9 

77.2 

3.2 j 

.916 

.89 

1.05 

.90 

0 

8 W) 

2.3 

78.4 

3.9 [ 

.952 

10.23 

.35 

.88 

30 

1 80.4 

3.0 

78.3 

5.1 : 

.949 

.18 

.78 

.85 

1W ! 

! 80.2 

3.4 

77.8 

5.8 i 

.934 

.01 

2.02 

.83 

12 

80.2 

3.3 

77.9 1 

6.0 ! 

.937 i 

.04 1 

1.96 

.84 

13 

80.2 

3.4 

77.8 

6.8 ! 

.934 1 

.01 ' 

2.02 

.83 

1 t 

■ 78.7 

4.5 

75.5 ! 

7.7 i 

.808 1 

9.31 

.58 

.78 

15 j 

773 

5.3 

73.6 i 

9.0 j 

.817 1 

8.77 

.91 

.75 

16 1 

76.7 

5.6 

72.8 i 

9.5 j 

.795 1 

.54 

3.04 

.74 

37 j 

78.2 

2.6 

70.4 | 

4.4 1 

.893 1 

9.04 

1.43 

.87 

18 1 

77.5 

1.7 

76.3 , 

2.9 ; 

.890 ; 

.63 

0.93 , 

.91 

19 J 

772 

1.9 

75.9 : 

3.2 1 

.879 f 

.51 

1.02 | 

.90 

20 

77.6 j 

3,4 

75.1 ! 

5.8 

.857 ' 

.23 ' 

.87 i 

.83 

21 

77.5 

3.5 

75.0 ' 

6.0 

.854 

.20 

.94 ! 

.83 

22 

77.4 

3.1 j 

75.2 

6.3 . 

.800 

.28 

.70 ; 

.85 

23 

75.6 

5.4 

7i.7 ; 

9.2 

.708 ‘ 

8.28 

2.82 ! 

.75 

24 

73.7 

6.8 j 

68.0 

11.0 

.701 

755 

3.43 ; 

.69 

25 

73.2 

6.3 

68.8 

10.7 

.699 

.54 

.12 i 

.71 

26 

73.6 

6.1 

69.3 

10.4 

.711 : 

.67 

.05 | 

.72 

27 

72.5 

6.2 

68.2 

10.5 

.686 1 

.41 

.00 

.71 

23 i 

70.9 

6.0 

66.7 

10.2 

.653 | 

.09 

2.77 

.72 

29 ! 

70.4 

6.3 

66.0 

JO. 7 

.638 

6.92 

.88 

.71 

30 ; 

70.0 

7.1 ; 

65.0 

12.1 i 

.617 ; 

.71 j 

3,21 

.68 

81 ! 

•i l 

70.1 

i 

! 

7.9 : 

64.6 . 

13.4 . 

4 . • 

i 

.609 . 

.60 j 

,59 

.65 


. All the Hygrometrical elements are computed l>y the Greenwich 'Constants* 
• *• * 
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Abstract of the Results of the Hourly Meteorological Observation * 
taken at the Surveyor General ’s Office, Calcutta , 

~ in the month of October 18G9. 


Hourly Means, «fcc. of the Observations and of the Hygrometrieal elements 
* dependent thereon. 



*© ta 

.Range of the Barometer 

W & 

ltangc of the Tempera 


SiU 

•sl| 

for eorli hour during 

ture for each hour 


the month. 


during 

the month. 

Hour. 

«g* 




fi i 





SpSS3 

Max. 

Min. 

Diff. 

a & 
&& 

Max. 

Min. 

Diff. 


Inches. 

Inches. 

Inches. 

Inches. 

o 

o 

° 

o 

Mid- 

night. 

29.823 

29.96G 

29.569 

0.387 

79.2 

82.5 

73.2 

9.3 


.813 

.949 

.641 

.408 

79.0 

82.0 

73.0 

90 

2 

.804 

.945 

.622 

.423 

78.6 

81.8 

72.5 

9.3 

3 

.790 

.947 

.615 

.432 

78.3 

' 81.6 

72.0 

9.6 

4 

.790 

.942 

.616 

.426 

77.9 

81.5 

71.8 

9.7 

6 

.806 

.955 

.604 

.351 

77.7 

81.0 

71.5 

9.5 

6 

.823 

.978 

.631 

.347 

77.5 

81.0 

71.0 

10.0 

7 

.845 

.995 

.660 

.335 

78.4 

82.5 

71.4 

11.1 

8 

.806 

30.010 

.700 

.310 

80.5 

85.6 

74.2 

11.4 

9 

.883 

.022 

.750 

.272 

82.1 

80.8 

76.7 

10.1 

10 

.882 | 

.026 

.741 

.286 

83.5 

88.0 

77.6 

10.4 

%B 

11 

.807 | 

! 

.003 

.720 

.283 

84.8 

89.3 

79.5 

Noon. 

.840 

29.983 

.693 

.290 

85.9 

90.6 

81.2 

9.4 

1 

.811 

.952 

, .661 

.291 

86.2 

90.5 

82.4 

8.1 

2 

.787 

.932 

.024 

.308 

86.2 

90.5 

81.0 

9.5 

3 

.776 

.923 

.602 

.321 

85.6 

90.3 

78.2 

12.1 

4 

.771 

.923 

.596 

.327 

84.0 

89.5 

78.2 

31.3 

6 

.776 

.935 

.697 

.338 

83.9 

89.2 

78*8 

10.4 

6 

.787 

.941 

.607 

.334 

82.3 

86.8 

78.5 

8.3 

7 

.803 

.954 

.629 

.325 

81.3 

86.0 

77.5 

8.5 

8 

.823 

.971 

[ .619 

.355 

80.7 

85.5 

76.0 

9.5 

9 

.837 

.983 

1 .620 

.363 

80.2 

84.4 

75.0 

9.4 

10 

.841 

.981 

.611 

| .370 

79.7 

8*4 

74.5 

8.9 

11 

! 

1 

.837 

i 

.975 

• ’! 

! 1 

.583 

t 

i 

1 

.392 

1 

79.3 

i 

4 

82.0 

i 

! 

| 73.8 

j j 

8.8 


The Mean Height of the Barometer, as likewise tie Dry and Wet Bulb 
Thermometer Means are derived from tfie observations made at tht several 
bora during the month* 
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Meteorological Observations. 


Abstract of the llesults of the Hourly Meteorological Observations 
taken at the Surveyor General's Office, Calcutta , 
in the month of October 1869. 


Hourly Means, Ac. of tlie Observations and of the Hygrometrical elements 
dependent thereon . — ( Continued.) 


Hour. 



Mean Wet Bulb Ther- 
mometer. 

Dry Bulb above Wet. 

Computed Dew Point. 

Dry Bulb above Dew 
Point. 

Mean Elastic force of 
Vapour. 

Mean W eight of V apour 
in a Cubic foot of air. 

Additional Weight of 
Vapour required for 
complete saturation. 

Mean degree of Humi- 
dity, complete satura- 
tion being unity. 


o 

o 

o 

o 

Inches. 

T. fir- 

T.gr. 


Mid- 









night. 

76.9 

2.3 

75.3 

3.9 

0.862 

9.32 

1.24 

0.88 

1 

78.8 

2.2 

75.3 

3.7 

.862 

.32 

.18 

.89 

2 

76.6 

2.0 

75.2 

3.4 

.860 

.31 

.07 

.90 

8 

76.4 

1.9 

75.1 

3.2 

.857 

.28 

.00 

.90 

4 

76.2 

1.7 

76.0 

2.0 

.854 

.25 

0.91 

.91 

6 

76.0 

1.7 

74.8 

2,9 

.849 

.20 

.90 

.91 

6 

76.8 

1.7 

74.6 

2.9 

.843 

.14 

.90 

.91 

’ 7 

76.4 

2.0 

76.0 

3.4 

.854 

.25 

1.06 

.90 

ft 

76.0 

3.6 

74.4 

6.1 

.838 

.04 

.94 

.82 


77.2 

4.9 

73.8 

8.3 

.822 

8.84 

2.67 

.77 

10 

77.6 

6.0 

73.3 

10.2 

.809 

.66 

3.34 

.72 

11 

77.7 

7.1 

72.7 

12.1 

.792 

.47 

.99 

.68 

Noon. 

77.8 

8.1 

72.1 

13.8 

.778 

.29 

4.68 

.64 

1 

77.7 

8.6 

71.7 

14.5 

.768 

.18 

.81 

.63 

2 

77.7 

8.6 

71.7 

14.6 

.768 

.18 

.81 

.63 

a 

77.6 

8.1 

71.8 

13.8 

.771 

.21 

.65 

.64 

4 

77.1 

7.6 

71.8 

12.8 

.771 

.23 

.16 

.66 

6 

77.4 

6.6 

72.8 

lid 

.795 

.52 

3.61 

.70 

0 

77.3 

6.0 

73.8 

8.6 

.822 

.82 

2.76 

.70 

7 

77.2 

4.1 

74.3 

7.0 

.835 

.99 

.25 

.80 

8 

77.2 

"3.6 

74.7 

6.0 

.846 

9.12 

. 1.92 

.83 

9 

77.1 

3.1 

74.9 

6.3 

.861 

J9 

.69 

.86 

10 

76.9 

2.8 

74.9 

4.8 

.851 

.19 

.63 

.86 

11 

— ,r.» 

76.8 

0 

2.6 

76.0 

4.3 

.864 

.24 

.35 

.87 


All the Hygrometrical elements are computed by the Greenwich Constants. 
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Abstract of the Results of the Hourly Meteorological Observations 
taken at the Surveyor General ’* Office, Calcutta , 

in the month of October 1869. # 

Solar Radiation, Weather, Ac. 


Max. Solar 
radiation. 

Bain Guage 
11 ft. above 
Ground. 

Wind. j 

Prevailing 

direction. 

J 

5 « 

rt B0 

jsA 

K* 

0 

133.5 

Inches 

S. by E. & S.S.E, 

ft) 

Miles 

87.9 

133.4 

134.0 

... 

E, S.E. & S. byE. 
S.byE,E.by8.&S. 

... 

92.2 

132.0 

134.5 

... 

S. S.E., S. E.A S. 


i 

108.9 j 

131.8 

... 

S., S. E*S. S.E. 


! 

61.4 | 

133.2 


S. S. E. & S. E. 


143.6 1 

133.0 

0.20 

E. A variable. 

4.0 

160.1 

... 

1.49 

S. S. E. A S. E. 

9.0 

475.9 

125.0 


S. E. A S. S. E. 

... 

156.2 

134.0 

0.04 

S.S. E, AS. byE. 


64.4 

134.0 

... 

S. byE. AS. 8. E. 

; 


648 

131.0 

... 

i 

S. S. E. A S.byW 


> 56.2 

132.4 

0.16 

i 

S.byW.A variable 


63.0 

131.6 


8.W.A.N.N. W. 

... 

1 77.0 


General aspect of the Sky. 


\i to 8 a. m., '*'i to 6 p. sc., 
clear afterwards. Drizzled at 6 j 
r. m 

Chiefly '-'i. Driszledat 4. p. m. 
Clear "to 7 a. m., ^i to C p.m., 
[»ar afterwards. Thunder at 
12 1 a. M., A 2 p. M. Drizzled 
t 21 r. m. 

Clear to 8 a. m., "M to 7 p.m., 
lear afterwards. Lightning to 

5. at 61 p. M. 

Clear to 7 a. m., ^i to 5 p.m., 
'clear afterwards. 

Clear to 0 a. M., ^i to 0 p. M., 
lear afterwards. Lightning to 
jW. at 8 A 9 P. M. 

Clear to 5 a. m., \i & to 
|6 p. m., overcast afterwards. 
Brisk wind from 9 to 11 p. m., 
Rain at 7 & 11 p. m. 

Overcast to 6 p. m.. stratoni 
afterwards. Strong wind A rain 
from midnight to 6f a. m. 
Drizzled at 6 & 8 a. m., A at 3 
!p. M. 

Stratoni to 6 a. m., ^i fo 12 
a. M ., stratoni to 6 p. M., clear 
lafterwards. Thunder at 11 and 
121 a. m. Lightning at 3 a. m. 

I A 11 f. m. Drizzled at 31 p. M. 

Clear to 6 a. m./S to 6 p.m., 
clear afterwards. Lightning at 
midnight A 1 a. m. A at 10 p.m., 
Slight rain at 2 P. M. 

Clear to 7a. m.,'"! to 4 p.m., 
[clear afterwards. Drizzled at 21 
P. M. 

A\i to 6 p. m., clear after- 
[wards. Lightning to E at 7 p. M. 
\i to 7 a« m., to 6 P, M., 
/ercast afterwards. Thunder 
at 8, 9 A 10 p. m. Lightning at 

6, 7, 8, 9 A 10 p. m. Slight rain 
at 10 a > a.m. A 4 p. x. A from 9 
to 11 >. M. 

Clouds of different kinds to 2 

Ip. m., clear afterwards. •* 

.. . .... — 1 SS - 


lxxx Meteorological Observation s. 

Abstract of the Results of the Hourly Meteorological Obsei vations 


taken at the Surveyor GeneraVs Office, Calcutta, 
in the month of October 1869. 

Solar ltadiation, Weather, &c. 



Max. Solar 
radiation. 

Rain Guagc 
11 ft. above 
Ground. 

Wind 




Date. 

Prevailing 

direction. 

Max. 

Pressure 

Daily 

Velocity. 

General aspect of the Sky. 

16 

0 

131.6 

Inches 

1 E. N.E.&N.N.W, 

lb 

Miles 

70.8 

! 

Clear to 6 a. m., ^i to 4p. if.. 

Id 

l 127.0 


Nby W. &N.W. 


167.6 

clear afterwards. 

Clear to 9 a. m., W after* 

17 

130.4 

0.40 

N. E.&E. S.E. 


164.9 

wards. 

Chiefly stratoni. Thunder at 

18 


0.21 

N.N.E. ^variable 


92.9 

2 & 3 p. m. Lightning to S. E. 
at C.j i>. M. Rain at 2? a. m„ & 

3 F. M. 

'"'i to 4 a. M., overcast to 2 

19 

124.0 


N. N. E. AE.byS. 


83.4 

p. w. f stratoni afterwards. 
Thunder at 10 a. m., & 6 p. m. 
Slight rain from 6 to 11 a. m. 
Stratoni to 1 p. m., overcast 

20 

133.2 


E. S. E. & S. 


69.8 

to 6 p. m., W & \i afterwards. 
Drizzled at 2J & 4 p. m. 

\i & ^i 

21 

124.6 


W k by S & E.N.E. 


63.0 

\i to 7 a. m., '"'i to 2 p. m., 
stratoni afterwards. 

'■'i to 1 p. m., overcast to 6 

22 

130.4 

0.47 

E. N.E f NE.&SSE 


94.3 

23 

124.6 


E.N.E.&N. byW. 


106.2 

p. m., clear afterwards. Thunder 
ut3p.M.Rninat5£ a. m.;&3p. m. 
Clear to 1 1 a. m., i to 4f.h 

24 

127.0 


N.N.E. AN.byW. 


127.8 

clear afterwards. 

Chiefly clear. 

26 

122.0 

... 

N.byE,&W.N.W. 


92.7 

Chiefly clear. 

26 


.... 

W.N . W.& W.byN 

. . . 

73.9 

Clear to 2 a.m., to 10 a.m.. 

27 



W.byN&W.N.W. 


60.8 

v — i to 5 p. m., clear afterwards. 
Clear to lA.i£.,\oi to 6 a. m., 

28 

120.3 


W.NW&W.by N 


64.0 

clear to 10 a. m., to 4 P. it., 

clear afterwards. 

Clear. Slightly foggy from 8 

29 

121.6 


W. by N. & W 


47.9 

to 10 p. if. 

Clear to 10 a. m .,\_ i to 4 p.u. 

30 

120.0 


W. 

1.0 

73.2 

clear afterwards. 

Clear. Slightly foggy at 7 & 

31 

124.0 


W. by S. & N. 

0 t 8 

80.7 

8 p. if. 

Clear. Slightly foggy from 9 



0 

j 



to 11 P. If. 

c 


\i biiri, — i Suti.'M CumulC.\-i Cirro-strati, Cumulo strati, wi Nimki 
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Abstract of the" Results of the Hourly Meteorological ^Observations 
taken at the Surveyor General 9 s Office , Calcutta , 
in the month of October 1869. 

Monthly Results. 


Inches. 


Mean height of the Barometer for the month... ... ... 29.820 

Max. height of the Barometer occurred at 10 a. m. on the 28th. ... 30.026 
Min. height of the Barometer occurred at 3 a. m. on the 8th. ... 29.616 
Extreme range of the Barometer during the month ... ... 0.611 

Mean of the daily Max. Pressures ... ... ... ... 29.886 

Ditto ditto Min. ditto ... ... ... ... 29.761 

Mean daily range of the Barometer during the month \ ... ... 0.124 


Mean Djry Bulb Thermometer for the month ... 81.4 

Jtf«*.*Tempernture occurred at noon on the 3rd. 90.6 

Min. Temperature occurred at 6 a. if, on the 29th. ... ... 71.0 

Extreme range of the Temperature during the month ; 19.6 

Mean of the daily Max. Temperature ... ... 87.0 

Ditto ditto Min. ditto, ... ... 77.3 

Mean daily range of the Temperature during the moivtli . , , ... 9.7 


Mean Wet Bulb Thermometer for the month ... ... ... 77.0 

Mean Dry Bulb Thermometer above Mean Wet Bulb Thermometer 4.4 
Computed Mean Dew-point for the month ... ... ... 73.9 

Mean Dry Bulb Thermometer above computed mean Dew-point . . . 7.6 

Inches; 

Mean Elastic force of Vapour for the month ... ... ... 0.824 


’ Troy grain. 

Mean Weight of Vapour for the month ... ... ... 8.87 

Additional Weight of Vapour required for complete saturation ... 2.40 

Mean degree of humidity for the month, complete saturation being unity 0.79 

• o 

Mean Max. Solar radiation Thermometer for the month ... 128.9 


Inches. 

Rained 13 days,-«-Max. fall of rain during 24 hours ... ... 1.49 

Total amount of rain during the month ...^ ... ... 3,03 

Total amount of rain indicated by the Gauge attached to the anemo- 
meter during the month ... ... ... 2.67 

'PvAvailinor direction of the Wind S. 8?E. Sc variable. «a» 



Ixxxii 


F-l g f 


'S 





















LIST OF CONTRIBUTORS. 


xl, V., Notes on the Flora of Manbhiim , * 

anford, W. T.,— Contributions to Indian Malacology, 
No. X ; — Descriptions of new species of Cyclophoridte, of 
Ennea and Streptaxis from the Hills of South and South- 
western India (with pi. XVI,) 

Ornithological notes chiefly on some birds of Central, 

Western and Southern India (with pi. XVII a), 

rlleyle, A. C. L.,— Descriptions of two new species 
belonging to the genera Yaranus (Psammosaurus) and Fe- 

ranioides , respectively, 

ter, G. E., — A contribution to our knowledge of Pelagic 

''llollwca (with chart, p. 269, and pi. XXI-XXII, 

Austen, H. H., — Notes to accompany a Geological 
portion of the Khasi Hills , near longitude 91° E. 

: v s and map, pi. I — IX), ........ 

Godwin-^ ' tes on the Geology and physical features 

map of a 

(with sections "statement shewing the monthly 
f 'p Nov. 1868, &c. <fec., and 

of the Jaintia Hilled ^oipal meteorological elements 
Gopebnauth Sf w ” recorded at the Calcutta Observatory 
I rafo&f, from 1856-67 (two tables after p. 200). 

Pandanophyllum and allied genera, especially 

those occurring in the Indian Archipelago, ... 

— Remarks on the species of Pandanus 

still, G. and H., — On some new marine Gastropoda from 

the Southern Province of Ceylon (withal. XIII), 

■- Descriptions of marine Gastropoda from Ceylon 

(with pi. XVII), * •• 

.oliozka, P. — On the Anatomy of Sagartia Schilleriana and 
Membranipora Eengdhnsis, a new Coral andyg Bryozon, 
living in blackish water at Port Canning (with pljfi — XU). 


Page 

112 

125 

164 

192 

259 

1 

151 


70 

145 

65 

157 

28 









